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Dear Mr. Kee: 

1997 NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLWBAMYS ANNUAL 
REPORT FOR THE FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 

Enclosed is the Calendar Year 1997 National Emissions Standards For Hazardous Air 
Pollutants [NESHAP) Annual Repon for the Oepartment of Energy, Fernald EsPvitonmenOal 
Managemsnt Project (DOE-FEMP) as requited by 40 CFR 61.94(al. As cornmined in the 
Integrated Environmental Monltorlng Plan, this report has been included as Appendix E in 
the Integrated Site Environmentel Report. Enclosed with the report am tope CABBIB-PC files 
uaed to aasess individual dose. 

This report estimates an Effective Dose Equivalent ERE) to the Maximally E n p o d  
lndlviduel IMEI), using 1997 site meteorological data, of 1.4 millirem (mrerml, whkh 1s 
considerably lower than the NESHAP Subpart H standard of 10 mrem. 
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Director 
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APPENDIX E 

Appendix E contains the National Emissions Standards For Hazardous Air Pollutants (NESHAP) 

Annual Report for the Fernald Environmental Management Project (FEMP) as required by 

40 CFR 61.94(a). This appendix consists of two attachments as follows: 

0 Attachment E. 1 contains the National Emissions Standards For Hazardous Air 
Pollutants (NESHAP) Annual Report. 

0 Attachment E.2 contains the meteorological data file and the CAP88-PC files used to 
assess individual dose. 
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U.S. Department of Energy 
Radionuclide A i r  Emissions Annual Report 

(under Subpart H of 40 CFR P a r t  61) 
Calendar Year 1997 

S i t e  Name: F e r n a l d  Env i ronmenta l  Manaoement P r o j e c t  (FEMP). F e r n a l d .  Ohio 

F i e l d  O f f i c e  I n f o r m a t i  on: 

O f f  i ce: F e r n a l d  Area O f f i c e  ( F N ) .  U. S. DeDartment o f  Enerclv 
Address : Pos t  O f f i c e  Box 538705 

M a i l  StoD 45 
C i n c i n n a t i .  Ohio 45253-8705 

Con tac t :  M r .  Ed S k i n t i k  Phone:(513) 648-3151 

S i t e  I n f o r m a t i o n  

' O p e r a t i n g  
C o n t r a c t o r :  F1 uor D a n i e l  F e r n a l d  ~* r Address: 7400 W i l l e v  Road 

I 
~ ~~ 

F e r n a l d .  Ohio 45030 ( S i t e  l o c a t i o n )  
I 

Pos t  O f f i c e  Box 538704 
C i n c i n n a t i .  Ohio 45253-8704 ( m a i l i n a  address )  

~ 

Con tac t :  K i D  K lee  Phone: (513 )  648-5289 
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F o r  CY-1997 t w e n t y - o n e  r a d i o n u c l i d e  e m i s s i o n  sources  were i d e n t i f i e d  as b e i n g  
s u b j e c t  t o  t h e  r e p o r t i n g  requ i rements  o f  40 CFR 61, Subpar t  H. The o v e r a l l  d0s.e. 
t o  t h e  m a x i m a l l y  exposed i n d i v i d u a l  ( M E I )  i s  e s t i m a t e d  t o  be 1.4 mrem (1.4E-02 
m S v )  wh ich  i s  i n  compl iance w i t h  t h e  Subpar t  H s t a n d a r d  o f  10 mrem. O f  t h i s  
dose, 1.7E-03 mrem (1 .7E-05 m S v )  came f r o m  p o i n t  sources  and 1.4 mrem (1.4E-02 
m S v )  came f r o m  d i f f u s e  sources .  

SECTION I: FACILITY INFORMATION 

A .  S i t e  D e s c r i D t i o n  

The Fernal  d Env i  ronmental Management P r o j e c t  ( F E M P )  i s 1 oca ted  on a 425 h e c t a r e  
(1050 a c r e )  a rea  a p p r o x i m a t e l y  27 km (17  m i l e s )  n o r t h w e s t  of C i n c i n n a t i ,  Ohio.  
The P r o d u c t i o n  a rea  c o v e r s  a p p r o x i m a t e l y  136 ac res  (55 h e c t a r e s )  i n  t h e  c e n t e r  
o f  t h e  FEMP. The f a c i l i t y  i s  s i t e d  j u s t  n o r t h  o f  t h e  smal l  f a r m i n g  community o f  
Ferna l  d , Ohi 0. 

The a rea  i m m e d i a t e l y  s u r r o u n d i n g  t h e  FEMP i s  p r i m a r i l y  r u r a l  i n  n a t u r e ,  
c h a r a c t e r i z e d  by t h e  predominance o f  a g r i c u l t u r e ,  w i t h  some l i g h t  i n d u s t r y  and 
p r i v a t e  res idences .  The FEMP i s  1oca ted .on  a r e l a t i v e l y  l e v e l  p l a i n ,  o u t s i d e  o f  
t h e  500-year f l o o d  p l a i n  of t h e  G r e a t  M i a m i  R i v e r ,  i n  an a n c e s t r a l  r i v e r  v a l l e y  

. known a s  t 'he New Haven Trough. 

The c l i m a t e  i s  c h a r a c t e r i z e d  as c o n t i n e n t a l ,  w i t h  average tempera tu res  r a n g i n g  
f rom a p p r o x i m a t e l y  29°F (-1.7"C) i n  January ,  t o  76OF (24.4"C) i n  J u l y .  Average 
annual  p r e c i p i t a t i o n  i s  a p p r o x i m a t e l y  40 i n c h e s  (102 cm) p e r  y e a r .  P r e v a i l i n g  
w ind  f l o w  i s  f r o m  t h e  sou th -sou thwes t .  

For 37 years ,  t h e  fo rmer  Feed Mater.ials P roduc t i on  Center (Fe rna ld  s i t e )  produced 
u r a n i u m  m e t a l s  f o r  t h e  U n i t e d  S t a t e s  Department o f  Energy ( D O E )  and i t s  
p redecesso rs .  On J u l y  10, 1989, u ran ium m e t a l s  p r o d u c t i o n  was suspended. 
Management r e s p o n s i b i l i t i e s  o f  t h e  F e r n a l d  s i t e  were t r a n s f e r r e d  f rom t h e  
Defense Programs o r g a n i z a t i o n  t o  t h e  D O E ' S  O f f i c e  o f  Env i ronmenta l  R e s t o r a t i o n  
and Waste Management. 

C u r r e n t l y ,  most a c t i v i t i e s  a t  t h e  FEMP a r e  conducted under t h e  Comprehensive 
E n v i r o n m e n t a l  Response, Compensation and L i a b i l i t y  A c t  (CERCLA). These 
a c t i v i t i e s  i n c l u d e  sample a n a l y s i s ,  waste c h a r a c t e r i z a t i o n ,  t h e  management, 
t rea tmen t ,  s to rage,  and d i sposa l  o f  hazardous, mixed, l o w - l e v e l  and s o l i d  wastes, 
and t h e  d e c o n t a m i n a t i o n  and c leanup  o f  r a d i o a c t i v e l y  con tamina ted  b u i l d i n g s ,  
equipment.  s o i l s ,  and wa te rs .  The s i t e  a l s o  manages t h o r i u m  wastes,  and K-65 
s i l o  waste m a t e r i a l  wh ich  c o n t a i n s  rad ium and produces radon gas. . 

0 
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I B .  S o u r c e  D e s c r i D t i o n s  

The  m a j o r i t y  o f  the  r a d i o a c t i v e  c o n t a m i n a t i o n  a t  t he  FEMP i s  d u e  t o  u ran ium,  
uranium compounds, and tho r ium.  A d d i t i o n a l  c o n t a m i n a t i o n  comes from t h e  d a u g h t e r  
p r o d u c t s  o f  u r a n i  um and t h o r i  um. 

Ca lenda r  y e a r  1997 (CY-1997) r a d i o n u c l i d e  e m i s s i o n  s o u r c e s  a t  t h e  FEMP i n c l u d e :  

0 P l a n t  1: F u g i t i v e  e m i s s i o n s  g e n e r a t e d  from t h e  i m p l o s i o n  and c l e a n u p  
a c t i v i t i e s .  o f  the P l a n t  1 b u i l d i n g ;  

0 P l a n t  6: E m i s s i o n s  f r o m  r e p a c k a g i n g  o p e r a t i o n s ;  

0 P l a n t  8: Rad ionuc l ide  r e l e a s e s  v i a  e n t r a i n m e n t  i n  m i s t s  g e n e r a t e d  d u r i n g  
vacuum f i l t r a t i o n  o p e r a t i o n s ;  

0 B u i l d i n g  11: E m i s s i o n s  f rom t h e  l a u n d r y  f a c i l i t i e s  r e s u l t i n g  f rom t h e  
p r o c e s s i n g  o f  c o n t a m i n a t e d  c l o t h i n g  used  a t  t h e  F E M P ,  and 
f r o m  t h e  R e s p i r a t o r  Washing F a c i l i t y  l o c a t e d  i n  
b u i  1 d i n g ;  

0 , B u i l d i n g  15: E m i s s i o n s  f rom l a b o r a t o r y  o p e r a t i o n s ;  

0 B u i l d i n g  20:  E m i s s i o n s  r e s u l t i n g  f rom l a b o r a t o r y  o p e r a t i o n s ,  
e m i s s i o n s  f rom the C o o l i n g  Water  Tower v i a  m i s t  l o s s  
t o  d i s s o l v e d  r a d i o n u c l i d e s  i n  the c o o l i n g  w a t e r ) ;  

0 Bui l ' d ing  51: Emiss ions  from t h e  Advanced Waste  Water  T r e a t m e n t  f a c i  

0 B u i l d i n g  53: E m i s s i o n s  from l a b o r a t o r y  o p e r a t i o n s ;  

0 B u i l d i n g  65: E m i s s i o n s  f rom t h o r i u m  r e p a c k a g i p g  o p e r a t i o n s ;  

0 B u i l d i n g  7 1 :  Emiss ions  from' m a t e r i a l  s o r t i n g  and  r e p a c k a g i n g  o p e r a t  

t h e  

and  
( d u e  

i t y ;  

o n s  ; 

0 B u i l d i n g  78:  E m i s s i o n s  f rom r e p a c k a g i n g  o p e r a t i o n s ;  

0 Other s o u r c e s :  F u g i t i v e  e m i s s i o n s  f rom t h e  Waste  P i t  Remedial  A c t i o n  
P r o j e c t  ( W P R A P ) ,  Waste  P i t  5 ,  and v a r i o u s  s t o c k p i l e s  
a round the  FEMP s i t e ,  g e n e r a t e d  v i a  wind e r o s i o n ,  e a r t h  
moving equ ipmen t  and m a t e r i a l  h a n d l i n g  o p e r a t i o n s ;  
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SECTION 11: A I R  EMISSIONS DATA 

Tables 1 and 2 l i s t  t h e  mon i to r i ng  s ta tus ,  c o n t r o l  equipment i n fo rma t ion ,  and t h e  
d i s t a n c e  and d i r e c t i o n  t o  t h e  neares t  r e c e p t o r  f o r  t h e  p o i n t  and grouped p o i n t  
sources a t  t h e  FEMP. Tab le  3 l i s t s  t h e  annual q u a n t i t i e s  ( i n  C u r i e s )  o f  P o i n t  
Source r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  t o  more than  10% o f  t h e  e f f e c t i v e  dose 
e q u i v a l e n t  ( E D E )  from t h e  s p e c i f i c  source. 

T a b l e  4 i d e n t i f i e s  t h e  FEMPs n o n - p o i n t  sources and 1 i s t s  t h e .  annual q u a n t i t i e s  
o f  r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  t o  more than 10% o f  t h e  EDE f rom t h o s e  
sources.  

P a r t i c u l a t e  samples were c o l l e c t e d  f r o m  monitored stacks v i a  i s o k i n e t i c  samplers. 
Due t o  t h e  h i g h  e f f i c i e n c y  o f  t h e  HEPA f i l t e r s ,  t h e  amount o f  p a r t i c u l a t e  sample 
c o l l e c t e d  from each s tack  was smal l .  Composi.te samples were generated from these  
f i l t e r s  f o r  each 'stack and analyzed f o r  those r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  
t o  more t h a n  10% o f  t h e  EDE.  

. For unmonitored sources, engineer ing c a l c u l a t i o n s  were.used t o  develop e s t i m a t e s  
o f  t o t a l  uranium emiss ions.  The t o t a l  uranium emiss ion e s t i m a t e s  were used t o  
c a l c u l a t e  r a d i o n u c l  i d e - s p e c i f i c  emiss ion r a t e s ,  u s i n g  r a d i o n u c l  i d e - s p e c i f i c  
a c t i v i t y  ' to'  mass t o t a l  uranium values ( C i / k g  U )  developed f rom p a s t  source 
sampl ing a c t i v i t i e s  a t  t h e  FEMP. 

SECTION I I I : DOSE ASSESSMENT 

A .  D e s c r i  D t i  on o f  Dose Model' 

1. Dose Model 

The r a d i o n u c l i d e  dose c a l c u l a t i o n s  were performed u s i n g  t h e  CAP88-PC 
V e r s i o n  1.0 computer code. T h i s  package c o n t a i n s  t h e  A I R D O S - E P A  (Mo79) 
computer code, which implements a s t e a d y - s t a t e ,  Gaussian plume, 
atmospheric d i s p e r s i o n  model t o  c a l c u l a t e  env i ronmenta l  c o n c e n t r a t i o n s  o f  
re leased rad ionuc l i des ,  and U.  S. Nuclear Regulatory Commission Regu la to ry  
Guide 1.109 food chain models t o  c a l c u l a t e  human exposures,  b o t h  i n t e r n a l  
and e x t e r n a l ,  t o  r a d i o n u c l  i d e s  depos i ted  i n  t h e  e n v i  ronment. The human 
exposure  va lues  a r e  t h e n  used by t h e  DARTAB computer code t o  c a l c u l a t e  
r a d i a t i o n  doses t o ' m a n  f rom r a d i o n u c l i d e s  re leased  d u r i n g  t h e  y e a r .  The 
dose c a l c u l a t i o n s  use dose convers ion  f a c t o r s  found i n  t h e  R A D R I S K  da ta  
f i l e  p r o v i d e d  w i t h  t h e  CAP88-PC package. 

2 .  Maximal 1 v ExDosed I n d i v i d u a l  

Es t ima tes  of t h e  EDE from each FEMP source were made a t  t h e  l o c a t i o n s  o f  
f o r t y  (40) o f f - s i t e  receptors  surrounding t h e  FEMP. The max ima l l y  exposed 
i n d i v i d u a l  (ME11 was ge te rm ined  t o  be an i n d i v i d u a l  a t  t h e  r e c e p t o r  
l o c a t i o n  w i t h  t h e  h i g h e s t  c o l l e c t i v e  EDE. 
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B. Summarv o f  I n D u t  Parameters 

Un less  o t h e r w i s e  d i  scussed, t h e  i n p u t  parameter V a l  ues used were t h e  d e f a u l t  
va lues  p r o v i d e d  w i t h  t h e  CAP88-PC computer codes and da tabases  by  t h e  €PA.  

1. 

2.  

3. 

Source D a t a  

Source i n f o r m a t i o n  was ga thered f rom s i t e  r e c o r d s ,  and i s  p r o v i d e d  i n  t h e  
a t tached  CAP88-PC Synopsis f i l e s .  A l l  p o i n t  source  e m i s s i o n s  o c c u r  a t  o r  
n e a r  ambien t  t empera tu res ;  plume r i s e  i s  momentum dominated. Source t o  
r e c e p t o r  d i s tances  were c a l c u l a t e d  u s i n g  i n f o r m a t i o n  f r o m  s i t e  maps u s i n g  
Oh io  S t a t e  P l a n a r  Coord ina te  System c o o r d i n a t e s .  

M e t e o r o l o g i c a l  D a t a  

M e t e o r o l o g i c a l  da ta  w a s  o b t a i n e d  f rom t h e  o n - s i t e  FEMP m e t e o r o l o g i c a l  
s t a t i o n .  The CY-1997 data recove ry  r a t e  was 98.5%, c o n s i d e r e d  a c c e p t a b l e  
f o r  r u n n i n g  t h e  CAP88-PC code. Wind speed and d i r e c t i o n  d a t a  were 
c o m p i l e d  i n  a S t a t i s t i c a l  A r r a y  (STAR) f o r m a t  and c o n v e r t e d  u s i n g  t h e  
GETWIND u t i l i t y  p r o v i d e d  w i t h  t h e  CAP88-PC package. The STAR f o r m a t t e d  
d a t a  i s  p r o v i d e d  ' in Tab le  5.  A d d i t i o n a l  s i t e  s t a t i o n  d a t a  i n c l u d e s :  

Annual. Average Temperature:  51.1OF (10.61"C) 
Annual R a i n f a l l  : , 40.26 i n .  (102.3 cm) 

An es t imat .e  f o r  t h e  average m i x i n g  h e i g h t  f o r  the'FEMP s i t e  was o b t a i n e d  
f r o m  t h e  book Potent ia l  for Urban Air Po77ution Throughout the  Contiguous 
United States,  by George Ho lzwor th .  T h i s  e s t i m a t e  was: 

Annual Average M i x i n g  He igh t :  950 meters  

O the r  I n p u t  Parameters 

The CAP88-PC code p r o v i d e s  dose e s t i m a t e s  f rom r a d i o n u c l  i d e s  i n g e s t e d .  
Beef,  m i l k ,  and food c r o p  p r o d u c t i o n  were assumed t o  be  t h e  maximum 
p o s s i b l e  f o r  t h e  a v a i l a b l e  ground area, an assumpt ion  t h a t  o v e r s t a t e s  
t h e s e  a c t i v i t i e s  i n  t h e  area .  It w a s  f u r t h e r  assumed t h a t  100% o f  t h e  
f o o d s t u f f s  consumed by t h e  l o c a l  p o p u l a t i o n  were grown w i t h i n  t h e  
80km/50mi r a d i u s ,  wh ich  a l s o  p r o v i d e s  a c o n s e r v a t i v e  e s t i m a t e  f o r  t h e  
impac t .  The d e f a u l t  va lues  used were: 

F r a c t i o n  o f  f o o d s t u f f s  Local  Area 5 0 - m i l e  r a d i u s  Bevond 50 m i l e s  
Vegetab les  & 0.700 0.300 0.00 
Meat : 0.442 0.558 0.00 
M i l k :  0 ..399 0 .601 0.00 
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C .  ComDliance Assessment 

The r e s u l t s  of t h e  CAP88-PC model ing a r e  summarized i n  Tab le  6. For CY-1997, t h e  
dose from p o i n t  sources t o  t h e  ME1 i s  es t ima ted  t o  have been 1.7E-03 mrem ( 1 . 7 E -  
05 mSv). The t o t a l  e s t i m a t e d  dose r e c e i v e d  by t h e  M E 1  f o r  CY-1997 i s  1.4 mrem 
(1 .4E-02 m S v ) .  T h i s  i n d i v i d u a l  i s  l o c a t e d  1011 m e t e r s  e a s t - s o u t h e a s t  o f  t h e  
c e n t e r  o f  t h e  FEMP. 

These r e s u l t s  i n d i c a t e  t h a t ,  d u r i n g  CY-1997. t h e  FEMP was i n  comp l iance  w i t h  the '  
10 mrem dose l i m i t a t i o n  o f  40 CFR 61 ,  Subpar t  H. 

SECTION I V :  ADDITIONAL INFORMATION 

A .  C o n s t r u c t i  on /Mod i f  i c a t i o n s  a t  t h e  FEMP 

No p r o j e c t s  were completed i n  CY-1997 f o r  which t h e  r e q u i r e m e n t s  t o  a p p l y  t o  t h e  
EPA f o r  approval  t o  c o n s t r u c t  o r  m o d l f y  were waived d u e . t o  t h e  p r o v i s i o n s  o f  40 
CFR 61.96. 

B. unp lanned Releases of R a d i o n u c l i d e s  

For CY-1997, no unplanned r e l e a s e s  o f  r a d i ' o n u c l i d e s  were i d e n t i f i e d  i n  a rev iew  
o f  t h e  379 n o t i f i c a t i o n s  r e c e i v e d  by t h e  s i t e ' s  r e l e a s e  e v a l u a t o r s .  

C. D i f f u s e  Sources - Dose assessment 

I n  CY-1997 t h e r e  were e i g h t  ( 8 )  d i f f u s e  emiss ion  sources  a t  t h e  FEMP. These 
sources  a r e  l i s t e d  . i n  T a b l e  .4. E n g i n e e r i n g  c a l c u l a t i o n s  were used t o  deve lop  
es t ima tes  o f  t o t a l  uranium emission's. The t o t a l  u ran ium e m i s s i o n  e s t i m a t e s  were 
used t o  c a l c u l a t e  r a d i o n u c l  i d e - s p e c i f i c  e m i s s i o n  r a t e s ,  u s i n g  r a d i o n u c l i d e -  
s p e c i f i c  a c t i v i t y  t o  mass t o t a l  u ran ium v a l u e s  ( C i l k g  U )  deve loped f rom p a s t  
s o u r c e  samp l ing  a c t i v i t i e s  a t  t h e  FEMP. These e m i s s i o n  r a t e s  were used t o  
e s t i m a t e  EDEs t o  o f f s i t e  r e c e p t o r s  and a r e  l i s t e d  i n  Tab le  6. D e s c r i p t i o n s  o f  
t h e  d i f f u s e  sources  a r e  p r o v i d e d  below. 

(1) PLANT 1 - Emiss ions  genera ted  f r o m  t h e  i m p l o s i o n  and c leanup  a c t i v i t i e s  
r e l a t e d  t o  t h e  P lan t  1 b u i l d i n g .  D a t a  f rom f o u r  ambien t  a i r  m o n i t o r i n g  
s t a t i o n s  were used t o  de termine t h e  average a i r b o r n e  r a d i o n u c l i d e  a c t i v i t y  
due t o  P l a n t  1 cleanup o p e r a t i o n s .  T h i s  a c t i v i t y ,  a l o n g  w i t h  t h e  average 
annua l  w ind  speed, d u r a t i o n  o f  t h e  c leanup  o p e r a t i o n s ,  and an e s t i m a t e d  
p lane of d i s p e r s i o n  were used t o  e s t i m a t e  t h e  amount o f  Uranium r e l e a s e d .  
I t  was assumed t h a t  a l l  o f  t h e  a c t i v i t y  i n  t h e  P l a n t  1 m o n i t o r s  was. due 
o n l y  t o  Uranium. 
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( 2 )  COOLING WATER TOWER - Due t o  t h e  l a r g e  d iamete r  o f  t h e  c e l l  f a n s ,  
emiss ions f r o m  t h e  c o o l i n g  w a t e r  tower  a r e  assumed t o  be f u g i t i v e  i n  
nature.  Estimates of c o o l i n g  wa te r  loss  were made u s i n g  emiss ion  f a c t o r s  
found  i n  AP-42, S e c t i o n  13.4-4, Tab le  13.4-1. I t  was assumed t h a t  t h e  
uranium l o s s  was p r o p o r t i o n a l  t o  t h e  uranium c o n c e n t r a t i o n  i n  t h e  wa te r .  

( 3 )  B U I L D I N G  5 1  - F u g i t i v e  emiss ions  were es t ima ted  f rom a group of t a n k s  
o u t s i d e  t h e  Advanced Waste Water Treatment f a c i l i t y  b u i l d i n g ;  

( 4 )  WASTE P I T  5 - An est imate o f  Uranium emissions f rom Waste P i t  5 .  was made 
by  summing the  c a l c u l a t e d  d a i l y  r e l e a s e s  of  Uranium from t h e  waste p i t .  
EqGat ion 25 f r o m  A METHOD FOR ESTIHATING FUGITIVE PARTICULATE E M I S S i O N S  
FROM HAZARDOUS WASTE S I T E S ,  by James H. Turner ,  e t .  a l .  (EPA/600/2- 
8 7 / 0 6 6 ) ,  w a s  m o d i f i e d  t o  c a l c u l a t e  a d a i l y  r e l e a s e  r a t e .  Emissions were 8 

assumed t o  be ze ro  f o r  days w i t h  g r e a t e r  t han  or equal t o  0.01 inches  o f  
p r e c i p i t a t i o n .  Emissions were a l s o  assumed t o  occur o n l y  when wind speeds 
were g r e a t e r  t h a n  12 mph. 

( 5 )  WASTE P I T  R E M E D I A T I O N  ACTIONoPROJECT (WPRAP) - R a i l y a r d  - T h i s  p r o j e c t  
i nvo l ves  grading, scraping, and b u l l d o z i n g  o f  severa l  acres o f  l and .  T h i s  
work a l s o  c rea ted  s o i l  s to rage  p i l e s .  F u g i t i v e  emissions were generated 
v i a  wind erosion o f  barren areas,  v e h i c l e  t r a f f i c ,  and m a t e r i a l  h a n d l i n g  
a c t i v i t i e s .  Est imates o f  f u g i t i v e  dust  emiss ions were made u s i n g  
equat ions a v a i l a b l e  i n  AP-47 and t h e  S t a t e  o f  O h i o ' s  Reasonablv A v a i l a b l g  

Soi 1 c o n t r o l  Heasu r e s  f o r  F u a i t i v e  Dust  Sou r c e s  (RACH) manual. 
c o n c e n t r a t i o n s  of  uranium were used t o  e s t i m a t e  t h e  amount o f  uranium 
re leased  i n  t h e  dus t  emissions. 

( 6 )  STOCKPILE A R E A  #1 - Est imates of f u g i t i v e  d u s t  emiss ions were made u s i n g  
e q u a t i o n s  a v a i l a b l e  i n  t h e  S t a t e  of Ohio 's  Reasonably A v a i l a b l e  Co n t r o l  . 
Measures f o r  F u a i t i v e  Dust Sou r c u  ( R A C M )  manual. Average surface crranium 
c o n c e n t r a t i o n s  were c a l c u l a t e d  u s i n g  uranium analyses made on t h e  
m a t e r i a l s  deposi ted i n t o  t h e  s t o c k p i l e .  l h i s  c o n c e n t r a t i o n  was used t o  
e s t i m a t e  t h e  amount o f  uranium r e l e a s e d  I n  t h e  d u s t  emissions. 

( 7 )  STOCKPILE AREA #2 - Estimates of r a d i o n u c l i d e  emissions f o r  S t o c k p i l e  Area 
#2 were made i n  a manner s i m i l a r  t o  t h a t  o f ' S t o c k p i l e  Area #l. However, 
s p e c i f i c  data f o r  s t o c k p i l e s  i n  t h i s  a r e a  was n o t  a v a i l a b l e .  There fo re ,  
e s t i m a t e s  o f  sur face a r e a  r a d i o n u c l i d e  c o n c e n t r a t i o n s  w e r e  based on d a t a  
used i n  t h e  S t o c k p i l e  Area #1 c a l c u l a t i o n s .  However, s i n c e  i t  i s  known 
t h a t  s o i l s  depos i ted  i n  t h i s  area d i d  n o t  exceed t h e  Waste Acceptance 
C r i t e r i a  o f  1030 ppm o f  uranium, d a t a  above t h i s  value'  w a s  n b t - f a c l u d e d  i n  
t h e  d e t e r m i n a t i o n  o f  average s u r f a c e  area c o n c e n t r a t i o n  f o r  t h i s  area. 

( 8 )  STOCKPILE AREA #3 - Estimates of r a d i o n u c l i d e  emissions f o r  S t o c k p i l e  Area 
#3 were made i n  a manner s i m i l a r  t o  t h a t  o f  S t o c k p i l e  Area # Z .  

The est imated dose received by the ME1 from t h e  e i g h t  sources described above was 
1.4 mrem (1.4E-02 mSv). The l o c a t i o n  of  t h i s  i n d i v i d u a l  w a s  1011 meters e a s t -  
sou theas t  o f  t h e  cen te r  o f  t h e  FEMP. 

+ '  . - .  

\ 
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V: CER- 

I c e r t i f y  under p e n a l t y  o f  l a w  t h a t  I have p e r s o n a l l y  examined and am f a m i l i a r  
w i t h  t h e  i n f o r m a t i o n  submi t ted  h e r e i n  and based on my i n q u i r y  o f  those 
i n d i v i d u a l s  immedlately respons ib le  f o r  o b t a i n i n g  the  In fo rma t ion ,  I b e l i e v e  t h a t  
t h e  submit ted In fo rma t ion  i s  t r u e ,  accurate and complete. I a m  aware t h a t  t h e r e  
a r e  s i g n i f i c a n t  p e n a l t i e s  f o r  s u b m i t t l n g  f a l s e  i n f o r m a t l o n  i n c l u d i n g  t h e  
p o s s i b i l i t y  o f  f i n e  and imprisonment.  (see 18 U . S . C .  1001). 

S igna tu re :  Date: 5- 2 k - 92 
0 
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B U I L D I N G  11': 
L a u n d r y  D r y e r  E x h a u s t  

, R e s p i r a t o r  W a s h .  F a c i l i t y  

B U I L D I N G  71: 
P r o c e s s  v e n t  

B U I L D I N G  78: 
P r o c e s s  v e n t  

YES 
NO 

YES 

NO 

99.97% 944m N 

B U I L D I N G  15 :  
P e r c h l o r i c  S t a c k s  ( 1 2  h o o d s )  

HEPA E x h a u s t  ( 3 2  h o o d s )  
G e n e r a l  E x h a u s t  ( 1 0 1  hoods) 

NO 
YES 
NO 
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T A B L E S  

TABLE 1: POINT SOURCES 
~~ 

T Y P E  
CONTROL 

D I S T A N C E  & 
D I R E C T I O N  

FROM SOURCE 
TO NEAREST 

REC E PTOR 

MONITORED 
S T A C K  ? 

( Y  ES/NO)  
CONTROL 

E F F I  C I  ENCY P O I N T  SOURCE 

I PLANT 8: O l i v e r  F i l t e r  N / A  I 969111 WSW NONE 

HEPA 
HEPA 

99.97% 
99.97% 

1016111 WSW 
1017m WSW 

HEPA 

HEPA 

TABLE 2: GROUPED SOURCES 

D I S T A N C E .  & 
D I R E C T I O N  

FROM SOURCE 
T O  NEAREST 

RECEPTOR 

MON 1 T O  RED 
STACK ? 

( Y E S / N O )  . 
T Y P E  O F  
CONTROL 

CONTROL 
EF  F I C I ENCY GROUPED SOURCES 

P L A N T  6: 
P r o c e s s  v e n t s  ( 2 )  99.97% 

P L A N T  8: 
E i m c o  F i l t e r s ( 2 )  I NONE N / A  947m WSW 

921m WSW 
921m WSW 
921m WSW 

NONE 
HEPA 
NONE 

N / A  
99.97% 

N / A  

B U I L D I N G  20: 
W a t e r  P1  a n t  L a b  ( 2  hoods) I NONE N / A  

B U I L D I N G  53: 
B i o - A s s a y / L o w - L e v e l  L a b  ( 6  hoods)  N / A  



. .  ,a 

U- 235 
( C 1 )  

1.910E-08 

7.73E-09 
9.41E-08 

U-236 U-238 
( C l )  ( C i )  

1.402E-08 4.033E-07 

5.28E-09 1.91E-07 
6.43E-08 2.32E-06 

Th-230 
( C i )  

3.192E-08 

3.84E-10 
4.67E-09 

6.65E-08 
6.15E-08 

I 
7.66E-06 
5.47E-08 

15 .23E-07  

1.24E-12 

' 1.45E-09 

4.65E-07 

2.34E-07 

~~ ~ 

Th-232 Th-234 
( C i )  ( C i )  

1.705E-09 1.595E-06 

8.59E-10 8.04E-07 
1.05E-08 9.78E-06 

2.36E-08 1.97E-07 
3.28E-09 3.07E-06 

4.09E-07 3.83E-04 
1.22E-08 2.26E-07 
2.79E-08 2.61E-05 

2.77E-12 2.59E-09 . 

7.76E-11 7.25E-08 

2.48E-08 2.32E-05 

1.25E-08 1.17E-05 

4.58E-06 
1.90E-08 
3.13E-07 

3.36E-06 9.67E-05 
1.90E-08. 8 .64E-08 
2.30E-07 6.61E-06 

2 .49E-11  

8.69E-10 

2.78E-07 

1.70E-11 6.15E-10 

6.38E-10 1.83E-08 

2.04E-07 5.87E-06 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
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40 CFR 61, SUBPART H 

T A B L E S  
C Y  - 1 9 9 7  ANNUAL COMPLIANCE REPORT 

TABLE 3: POINT SOURCE RADIONUCLIDES 

U-234 
( C i )  

Ra-228 l h - 2 2 8  Ra - 226 
( C i  1 POINT SOURCE 

PLANT 6: 
P rocess  v e n t s  ( 2 )  

~~ 

2.563E- 10 3.610E-07 

PLANT 8:  
O l i v e r  F i l t e r  

Eimco F i l t e r s  ( 2  f i l t e r s )  
1.44E-07 
1.76E-06 

1.29E-10 
1.57E-09 

BUILDING 11: 
'Laundry  D r y e r  Exhaust  

R e s p i r a t o r  Wash. F a c i l i t y  
1 .50E-08 I 1 . 5 0 ~ - 0 8  I 7 . 0 3 ~ - 0 8  
3.68E-08 2.70E-08 7.77E-07 

~~ 

1.27E-10 1.66E-08 
1.98E-09 I 2.09E-OB 

9.8%-08 
6.95E-07 

3.16E- 11 
4.94E- 10 

BUILOING 15: 
P e r c h l o r i c  S tacks  ( 1 2  hoods)  

HEPA Exhaus t  ( 3 2  hoods)  
Genera l  Exhaus t  (101 hoods)  

2.47E-07 2.60E-06 
1.45E-10 1.1OE-08 
1.68E-08 1.78E-07 

1.67E-12 1 .76E-11  t 4.68E-11 4.93E-10 

8 .66E-05  
7.48E-08 
5.91E -06  

.6.15E-08 
3.63E- 11 
4.20E-09 

BUILDING 20: 
Water P l a n t  l a b  ( 2  hoods)  4.17E-13 4.65E-10 ~ 

1.64E-08 
BUILDING 5 3 : .  
B i o - A s s a v / L o w - L e v e l  l a b  ( 6  hoods)  1 .17E-11 

BUILDING 71: 
Process v e n t  5.26E-06 3.73E-09 

BUILDING 78: 
Process v e n t  1 .40E-07 I 1.03E-07 I 2.95E-06 1.88E - 09 2.64E -06 

TOTALS 1.04E -04 7.40E-08 
~~ 

2.97E.07 3.15E-06 , 19.12E-06 15.27E-07 I4.61E-04 5.51E-06 4.05E.-06 1.16E -04 

NOTE: T o  c o n v e r t  f r o m  C u r i e s  t o  B e c q u e r e l s ,  use 1 C i  = 3 . 7  x 10" B q .  
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NON-POINT SOURCE 

?LANT 1: Oemol i t  i on 

TABLE 4: 

U-234 U-235 U-236 U-238 Ra - 226 Ra .228 Th-228 Th- 230 Th-232 Th-234 
( C i )  ( C i )  ( C i  1 ( C i )  ( C i  1 ( C i )  ( C i )  ( C i  1 ( C i )  ( C i )  

2.210E-05 1.170E-06 8.6OOE-07 2.470E-05 1.570E-08 6.300E-08 6.650E-07 1.960E-06 1.040E-07 9.770E-05 

40 CFR 61, SUBPART H 

T A B L E S  
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IUILDING 20:  C o o l i n g  Water  Tower 

3U1Lo"'G 51: Advanced Wastewater 
T rea tmen t  F a c i l i t y  

BUILDING 65:  F u g i t i v e  Emiss ions  

NON-POINT SOURCE RADIONUCLIDE 

~ ~~ ~~ 

6 .764E-08 3.627E-09 2.478E-09 8.943E-08 6.059E-11 2.429E-10 2.564E-09 1.800E-10 4.030E-10 3.770E-07 

1.260E -08 6.760E- 10 4.620E- 10 1.670E-08 1.130E- 11 4.530E- 11 4.780E- 10 3.350E- 11 7.510E- 11 7.020E-08 

-__.  1.077E-07 -... ...- __ ._  _ _ _ _  _ _ _ _  1 .062E-07 1.053E-07 _ _ _ _  
dASTE PITS: Waste P i t  5 

dPRAP: Ra I 1  y a r d  

~~ ~~ ~~~ 

4 .180E-07 1.720E-8 4.310E-08 3.13OE-07 2.720E-07 3.350E-08 4.32E-08 4.860E-06 3.350E-08 3.160E-07 

5.670E-04 3.000E-05 2.200E-05 6.340E-04 4.030E-07 1.620E-06 1.700E-05 5.020E-05 2.680E-06 2.510E-03 

STOCKPILES: S t o c k p i l e . # l  
S t o c k p i l e  #2 
S t o c k p i l e  #3 

TOTALS 

~ 

8 .330E-04 4.410E-05 3.240E-05 9.310E-04 5.920E-07 2.370E-06 2.500E-05 7.370E-05 3.940E-06 3.680E-03 
5.950E-04 3.150E-05 2.310E-05 6.650E-04 4.230E-07 1.690E-06 1.790E-05 5.260E-05 2.810E-06 2.630E-03 
5.150E-04 2.730E-05 2.000E-05 5.760E-04 3.660E-07 1.470E-06 1.550E-05 4.560E-05 2.430E-06 2.280E-03 

2.53E-03 1.34E -04 9.84E.05 2.83E -03 2.07E-06 7.35E-06 7.62E-05 2.29E-04 1.21E - 05 1 . m - 0 2  

ADDITIONAL RAOIONUCLIOES Ac-228 81 -212  Pb-212 Po-212 PO-216 Ra-224 T1-208 

BUlLOlNG 65:  F u g i t i v e  Emiss ions  

TOTALS 

~ ~ _ _ _ _ _  

1.062E-07 1.053E-07 1.053E-07 6.734E-08 1.053E-07 1.053E-07 3.792E-08 

1.062E.07 1.053E-07 1.053E.07 6.734E-08 1 .053E-07 1.053E-07 3.792E-08 

NOTE: To c o n v e r t  f rom Cur ies  t o  Becquere s ,  use 1 C i  = 3 .7  x 10" Bq. 
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TABLE 5: CY-1997 STAR FORMAT METEOROLOGICAL F I L E  

N A 0.000000.000120.001170.000230.000000.00000 
NNE A 0.000000.001410.001990.000350.000000.00000 

NE A 0.000230.001050.001990.000700.000000.00000 
ENE A 0.000470.001870.001760.000470.000000.00000 

E A 0.000230.000000.000120.000000.000000.00000 
ESE A 0.000120.000120.000000.000000.000000.00000 
SE A 0.000120.000000.000120.000000.000000.00000 

SSE A 0.000120.000000.000000.000000.000000.00000 
S A 0.000350.000230.000120.000230.000000.00000 

SSW A 0.000120.000470.001990.000000.000000.00000 
SW A 0.000350.000820.003630.000120.000000.00000 

WSW A 0.000230.000230.002580.000590.000000.00000 
W A 0.000470.001290.004680.000590.000000.00000 

WNW A 0.000120.000230.000590.000230.000000.00000 
NU A 0.000000.000120.001170.000350.000000.00000 

NNW A 0.000000.000120.000940.000590.000000.00000 
N B 0.000000.000120.001410.000000.000000.00000 

NNE B 0.000000.000820.001290.000700.000000.00000 
NE B 0.000120.001050.001990.000120.000000.00000 

ENE B 0.000230.001760.003040.000350.000000.00000 
E B 0.000120.000590.000700.000230.000000.00000 

ESE B 0.000000.000470.000350.000000.000000.00000 
SE B 0.000000.000000.000000.000000.000000.00000 

SSE B 0.000000.000120.000000.000000.000000.00000 
S B 0.000000.000230.000700.000230.000000.00000 

SSW B 0.000000.001640.003630.000590.000000.00000 
SW B 0.000230.004330.002580.000230.000000.00000 

WSW B 0.000230.002460.001990.000470.000000.00000 
’ W B 0.000230.001410.003160.000700.000000.00000 

WNW B 0.000000.000700.002460.000350.000000.00000 
NU B 0.000120.000470.003160.000350.000000.00000 

NNW B 0.000000.000350.001290.000590.000000.00000 
N C 0.000230.001990.001990.000000.000000.00000 

NNE C 0.000590.002230.002230.000000.000000.0~000 
NE C 0.000350.002930.002580.000000.000000.00000 

ENE C 0.000820.004220.003400.000700.000000.00000 
E C 0.000940.002810.000700.000120.000000.00000 

ESE C 0.000470.002110.000350.000000.000000.00000 
SE C 0.000350.001290.000350.000000.000000.00000 

SSE C 0.000590.001410.000000.000000.000000.00000 
S C 0.000230.002110.001520.000230.000000.00000 

SSW C 0.000230.002690.003280.000470.000000.00000 
SW C 0.000000.004680.002580.000700.000000.00000 

WSW C 0.000470.004450.001640.000000.000000.00000 
W C 0.000000.004570.002690.001170.000000.00000 

WNW C 0.000000.001760.003750.000230.000000.00000 
NU C 0.000230.002690.003630.000590.000000.00000 

NNW C 0.000350.002340.002110.000000.000000.00000 
N D 0.001170.009250.006680.000350.000000.00000 

NNE D 0.001050.009130.005860.000590.000000.00000 
NE D 0.003860.009600.008080.000820.000000.00000 

ENE D 0.006210.016510.012300.000470.000000.00000 
E 0 0.004330.008900.002930.000120.000000.00000 

ESE D 0.002930.004680.000470.000000.000000.00000 
SE D 0.002690.003160.000590.000000.000000.00000 

SSE D 0.002930.004100.001050.000230.000000.00000 

S D 0.003040.006910.004680.002340.000120.00000 
SSW D 0.005B60.013470.010770.001760.000000.00000 

SW D 0.005620.017920.012300.002340.000000.00000 
WSW D 0.007730.015810.011950.003160.000000.00000 

W D 0.005970.017220.018500.004920.000000.00~00 
WNW D 0.004800.014640.011710.002110.000000.00012 

NU D 0.004450.010310.007730.000820.000000.00000 
NNW 0 0.001520.007850.005040.001050.000000.00000 

N E 0.003040.002230.000230.000000.000000.00000 
NNE E 0.002230.002690.000230.000000.000000.00000 

NE E 0.002930.003630.001170.000000.000000.00000 
ENE E 0.004680.007960.001410.000000.000000.00000 

E E 0.005970.003400.000700.0,00000.000000.00000 
ESE E 0.003280.001640.000000.000000.000000.00000 

SE E 0.003980.001990.000000.000000.000000.00000 
SSE E 0;003160.003510.000700.000120.000000.00000 

S E 0.003510.006320.003040.000120.000000.00000 
SSW E 0.005390.011590.003510.001050.000000.00000 

SW E 0.010540.009950.006910.000230.000000.00000 
W S W  E 0.011950.007610.002110.000350.000000.00000 

W E 0.009840.007500.001520.000470.000000.00000 
WNW E 0.006680.005270.002930.000000.000000.00000 

NW E 0.005040.004570.001170.000120.000000.00000 
NNW E 0.005270.002690.000120.000000.000000.00000 . 

N F 0.002230.000470.000000.000000.000000.00000 
NNE F 0.001870.000230.000470.000120.000000.00000 

NE F 0.001050.001050.001290.000120.000000.00000 
ENE F 0.003750.002930.000940.000000.000000.00000 

E F 0.003750.000940.000230.000000.000000.00000 
ESE F 0.003160.000000.000000.000000.000000.00000 

SE F 0.003400.000120.000000.000000.000000.00000 
SSE F 0.002930.000350.000000.000000.000000.00000 

S F 0.004680.000590.000000.000000.000000.00000 
SSW F 0.005620.001050.000230.000000.000000.00000 

SW F 0.011360.001990.000000.000000.000000.00000 
WSW F 0.014520.002340.000000.000000.000000.00000 

W F 0.011590.000820.000000.000000.000000.00000 
WNW F 0.006560.000350.000000.000000.000000.00000 

NU F 0.007260.000700.000230.000000.000000.00000 
NNW F 0.004920.000940.000000.000000.000000.00000 

N G 0.004100.000000.000000.000000.000000.00000 
NNE G 0.002690.000120.000000.000000.000000.00000 

N E  G 0.002460.000120.000000.000000.000000.00000 
ENE G 0.003400.000230.000000 . O O O O O O  . O O O O O O  . O O O O O  

E G 0.007140.000120.000000.000000.000000.00000 
ESE G 0.004570.000000.000000.000000.000000.00000 

SE G 0.003400.000000.000000.000000.000000.00000 
SSE, G 0.003280.000000.000000.000000.000000.00000 8 
S G ~0.005390.000000.000000.000000.000000.00000 ‘q 

SSW G 0.006910.000230.000000.000000.000000.00000 0 
SW G 0.012530 .OOOOOO.OOOOOO.OOOOOO.OOOOOO.OOOOO a 

WSW G 0.014990.000120.000000.000000.000000.00000 a 
W G 0.039560.000000.000000.000000.000000.00000 0 

WNW G 0.020490.000000.000000.000000.000000.00000 
NU G 0.019440.000120.000000.000000.000000.00000 

NNW G 0.010770.000120.000000.000000.000000.00000 
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METEOROLOGICAL DATA FILE AND INDIVIDUAL DOSE CAP88-PC FILES 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 40 CFR 61, SUBPART H 

T A B L E S  
FERNALD, O H I O  C Y - 1 9 9 7  ANNUAL COMPLIANCE REPORT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C A P 8 8 - P C  Fi le :  WEATHER DATA - 97 -2025-61  

NON-RADON I N D I V I D U A L  ASSESSMENTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DOSE AND R I S K  
S Y N O P S I S  REPORTS E Q U I V A L E N T  SUMMARIES 

- - - - _ _ - - _ - - - - _ _ - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
97-2025-61 97 -AWWT-Gl 97-2025-61 97-AWWT-61 
97-2025-62 97-AWWT-62 97-2025-62 97-AWWT-62 
97-2022-VENT-61 97-2006-61 97-Z022-VENT-61 97-2006-61 
97 - 2022 -VENT- 62 97-2006-62 97-2022-VENT-G2 97 -2006-62 
97-P239-61 97-2024-61 97-P239-61 97-2024-61 

. 97-P239-62 97-2024-62 97-P239-62 97-2024-62 
97-P240-61 97-Z026-VENT-61 97-P240-61 97-2026-VENT-61 
97-P240-62 97-2026-VENT-62 97-P240-62 97-2026-VENT-62 
97-P274-61 97-Z030-VENT-61 97-P274-61 97-Z030-VENT-61 
97 - P274 - 62 97-2030-VENT-62, 97-P274-62 97-2030-VENT-62 
97-P284-61 97-2016-61 97-P284-61 97-2016-61 
97-P284-62 97-2016-62 97-P284-62 97-2016-62 

. 97-2003-61 97-Z036a-RR-61 97-2003-61 97-Z036a-RR-G1 
97-2003-62 97 -2036a - RR-62 97-2003-62 97-Z036a-RR-62 
97-2004-61 97 - P I  LE1- G 1  97 - ZOO4 - 6 1  97-PILE1-G1 
97-2004-62 97 -P I  LE1-62 97-2004-62 97 - P I  LE1-62 
97 -2005 - G 1  97 - P I  LE2 - 6 1  97-2005-61 97-PILE2-61 
97-2005-62 97-PILE2-62 97-2005-62 97-PILE2-62 
97-2010-61 97 -P I  LE3-G1 97-2010-61 97 - P I  LE3-G1 
97-2010-62 97 -PILE3-62 97-2010-62 97-PILE3-62 
97 -2012-61 97-2012-61 
97-2012-62 97-2012-62 

- . _ _ - - - - - _ _ _ _ - - _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
NOTES: (1) The C A P 8 8 - P C  f i l e s  l i s t e d  above have e i t h e r  a G 1  or 62 d e s i g n a t i o n .  The 61  

The 62 d e s i g n a t i o n  cor responds des igna t ion  corresponds t o  recep to rs  1 t h r o u g h  20. 
t o  r e c e p t o r s  21  th rough  32 and A th rough  H .  

(2) The DOSE AN0 R I S K  EQUIVALENT SUMMARIES con ta in .  t a b l e s  o f  I n d i v i d u a l  E f f e c t i v e  
Equ iva len t  Dose Rates. Proceeding f rom l e f t  t o  r i g h t  i n  t h e  t a b l e s  on pages 5 and 
6 i n  t h e  DOSE AND R I S K  EQUIVALENT SUMMARIES, t h e  h i g h l i g h t e d  numbers co r respond  t o  
recep to rs  1-20 f o r  the  61 f i l e s ,  and receptors  21-32 and A - H  f o r  t h e  62 f i l e s .  The 
h i g h l i g h t e d  numbers have been t a b u l a t e d  i n  T a b l e  6 o f  t h e  annual r e p o r t .  

( 3 )  The d i s t a n c e  and d i r e c t i o n  g i v e n  f o r  t h e  h i g h l i g h t e d  EDE cor responds t o  t h e  
r e c e p t o r ' s  d i s t a n c e  and d i r e c t i o n  f r o m  t h e  source .  



C A P 8 8 - P C  

V e r s i o n  1.00, 

. Clean A i r  A c t  Assessment Package - ' 1 9 8 8  

W E A T H E R  D A T A  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7,  1998 4:05 pm 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P.O. BOX 398704 

C i t y :  CINCINNATI 
State.: OH Z i p :  45253-8704 

S o u r c e  Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  1 D e m o l i t i o n  A c t i v i t i e s  [ G l l  

Da tase t  Name: 97 -2025-61  
D a t a s e t  Date:  Apr 7, 1998 12:09 am 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 



A p r  7 ,  1998 4 :05  pm 0 
HARMONIC AVERAGE WIND SPEEDS ( W I N D  TOWARDS) 

WEATHER 
P a g e  1 

P a s q u i l l  S t a b i l i t y  C l a s s  

Wind 
D i  r A B C D E F G F r e q u e n c y  

N 1.541 4.105 
NNW 0.772 2.572 

NW 1.312 0.000 
WNW 1.187 3 .121  

W 1.075 2.837 
WSW 2.530 3.114 

SW 3.145 3.166 
SSW 3.559 3.932 
S 4.376 4.145 

SSE 4.761 4 .321  
SE 4.498 3 .689 

ESE 2.833 3.966 
E 3 .103 3 .294 

ENE 3.417 2.898 
NE 3.037 2.830 

NNE 3.252 3 .774 

2.728 2.124 
1.524 1.467 
1.922 1.328 
1.941 1.412 
1.837 1.668 
2.552 2.046 
2.685 2.090 
2.358 2.625 
2.757 2.608 
2.600 2.444 
3.161 1.999 
3.645 2.240 
3.293 2.406 
2.417 1.997 
3 .171  2.194 
3.086 2.049 

1.683 
1.329 
1.007 
1.007 
1.092 

1.412 
1 .291 
1.132 
1.022 
1.268 
1.308 
1.202 
1.160 
1.444 
1 .731  

i. 482 

0.837 
0.834 
0.791 
0.772 
0.932 
1.226 
1.687 
1.020 
0.879 
0.869 
0 .841  
0.800 
0.809 
0.855 
0.862 
0.891 

0.772 ' 0 .047  
0.772 0.025 
0.772 0.022 
0.772 0.025 
0.781 0.045 
0.807 0.080 
0.798 0.049 
0.795 0.039 
0.772 0.037 
0.778 0.049 
0.775 0.075 
0.772 0.086 
0.772 0.119 
0.776 0.108 
0.772 0.112 '  
0 .789 0.083 

ARITHMETIC A V E R A G E  WIND SPEEDS (WIND TOWARDS) 

P a s q u i l l  S t a b i l i t y  C l a s s  

D i  r A B C D E F G 

N 3 .208 
NNW 0.772 

NW 2.572 
WNW 1.672 

WSW 3.530 
SW 4.141 

SSW 3.936 
S 4.620 

SSE 5.162 

w 2.006 

SE 4.790 
ESE 4.155 

E 4 .017 
ENE 4.449 

NE 3.879 
NNE 3.877 

4.526 3.386 
2.572 2.041 
0.000 2.572 
3 .341  2.498 
3.822 2.592 
3 .797 3.415 
3 .759 3.257 
4.488 3.157 
4.232 3.325 
4 .771  3.232 
4.281 3 .791  
4.270 3.924 
4.088 3.754 
3.587 2.893 
3.283 3.540 
4.128 3.704 

3.394 2.547 0.973 
2.286 2 .051  0.964 
1.985 1.372 0.833 
2.024 1.372 0.772 
2.450 1.630 1.284 
2.939 2.153 1.908 
3.072 2.162 2.845 
3.248 1.873 1.830 
3.228 1.652 . 1.085 
3 .279 . 1 .425 1.060 
2.979 1 .981  1.027 
3.255 2.118 0.863 
3.518 1.904 0.891 
3.126 1 .837 1.022 
3.155 2.372 1.040 
3 .091  2.628 1.166 

0.772 
0.772 
0.772 
0 .772 
0.801 
0.886 
0.855 
0.849 
0.772 
0.792 
0.783 
0.772 
0.772 
0.786 
0.772 
0.830 



,.pr 7 ,  1998 4:05 pm i 

FREQUENCIES OF STABILITY CLASSES ( W I N D  TOWARDS) 

EATH ER 
Page 2 

P a s q u i l l  S t a b i l i t y  C lass  

D i  r A B C D E F .  G 

N 
. '  NNW. 

. NW 
WNW 

W 
wsw 

sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

0.0198 
0.0049 
0.0111 
0.0097 
0.0078 
0.0572 
0.0805 
0.0964 * 

0 .0411 
0.0337 
0.0219 
0.0136 
0 .0591 
0.0336 
0.0440 
0.0313 

0.0247 
0.0049 
0.0000 
0.0332 
0.0364 
0.0674 
0.0665 
0.0723 
0.0413 
0.0455 
0.0548 
0.0408 
0.0463 
0.0477 
0.0658 
0.0710 

0.0872 
0.0813 
0.0923 
0.1185 
0.1014. 
0.1144 
0.1189 
0.1299 
0.1138 
0.0980 

0.0667 
0.0709 
0.0608 
0.0711 
0.0808 

0.0954 . 

0.3642 
0.3378 
0.2987 
0.3269 
0 .3611 
0.4443 
0.4536 
0.4276 
0.4715 
0.3157 
0.3115 
0.3878 
0.3921 
0.3579 
0.3411 
0.3859 

0.2769 
0.3045 
0.2769 
0.1990 
0.2233 
0.1759 
0.1568 
0.1324 
0.1486 
0.1650 
0.1456 
0.1729 
0.1626 
0.2039 
0.2468 
0.2609 

0.1123 
0.1333 
0.1633 
0.1278 
0.1091 
0.0954 
0.0712 
0.0692 
0.0730 ' 

0.1197 
0.1094 
0.0803 
0.1044 
0 .1561 
0.1193 
0.0836 

0.1149 
0.1333 

0.1849 
0.1610 
0.0454 
0.0523 
0.0723 
0.1108 
0.2224 
0.2614 
0.2380 
0.1645 
0.1399 
0.1119 
0.0865 

0 . ~ ~ 7  

' TOT 0.0383 0.0505 0.0872 0.3758 0.1984 0.1072 0.1424 

ADDITIONAL WEATHER INFORMATION 

Average A i r  Temperature:  10.6 degrees  C 
283.8 K 

P r e c i p i t a t i o n :  102.3 cm/y 
L i d  H e i g h t :  950 me te rs  

S u r f a c e  Roughness, Length :  0.010 me te rs  
H e i g h t  O f  Wind Measurements: 10.0 me te rs  

Average Wind Speed: 2.452 m/s 

V e r t i c a l  Temperature Grad ien ts :  
STABILITY E 0.073 k/m 
STABILITY F 0.109 k/m 
STABILITY G 0.146 k/m 
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V e r s i o n  1.00 
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Address: P.O. BOX 398704 
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E f f e c t i v e  Dose E q u i v a l e n t  
( m r e d y e a  r 1 

1.96E-02 . ' 

A t  T h i s  L o c a t i o n :  930 Me te rs  Eas t  

Source  Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P lant  1 D e m o l i t i o n  A c t i v i t i e s  [ G l l  

D a t a s e t  Name: 97-2025-61 
D a t a s e t  Date: Apr 7, 1998 12:09 am 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 



Apr  7, 1998 4:05 pm 
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MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  930 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.50E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

' EFFEC 

5.53E-05 
6.29E-05 
2.57E-03 
1.49E-01 
5.39E-05 
3.38E-02 
1.41E-03 

1.96E-02 



e Apr 7, 1998 4:05 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  C i / y  C i  / y  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH -230 
TH - 232 
TH - 234 

Y 1.00 2.2E-05 
Y 1.00 1.2E-06 
Y 1.00 8.6E-07 
Y 1 .00  2.5E-05 
W * 1.00 1.6E-08 
W 1.00 6.3E-08 
Y 1.00 6.7E-07 
Y 1.00 2.OE-06 
Y 1.00 1.OE-07 
Y 1.00 9.8E-05 

2.2E-05 
1.2E-06 
8.6E-07 
2.5E-05 
1.6E-08 
6.3E-08 
6.7E-07 
2.OE-06 
1. O E  -0.7 
9.8E-05 

S Y N O P S I S  
Page 2 

SITE I N F O R M A T I O N  

Temperature: 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei g h t  : 950 m 



Apr 7, 1998 4:05 pm 

SOURCE INFORMATION 

Source Number: 1 

S Y N O P S I S  
Page 3 

Source H e i g h t  ( m ) :  5.00 
Area ( s q  rn): 1.60E+04 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

Zero: 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetable M i  1 k M e a t  

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a ' c t i  on From Assessment A r e a :  0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.. 000 ' 0.000 

F.ood A r r a y s  w e r e ' n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

99 1 930 1644 1327 1071 1017 1241 1344 1383 1549 
1553 1592 1530 1530 2142 1655 1380 1360 1672 1537 
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D a t a s e t  Name: 97-2025-61 
D a t a s e t  Date :  Apr  7 ,  1998 12:09 am 

Wind Fi.1 e: WNDFI LES\97STAR. WND 



. A p r  7. 1998 4:05 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

5.53E-05 
6.29E-05 
2.57E-03 
1.49E-01 
5.39E-05 
3.38E - 02 
1.41E-03 

EFFEC 1.96E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I nd i v i  d u a l  

(rn rem/y 1 

INGESTION 1.01E-03 
INHALATION 1.86E-02 
A I R '  I M M E R S I O N  1.56E-09 
GROUND SURFACE 1.09E-05 
INTERNAL 1.96E-02 
EXTERNAL 1.09E-05 

TOTAL . 1.96E-02 

SUMMARY 
Page 1. 



Apr 7 ,  1998 4:05 pm 

N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y) 

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA-228 
TH-228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

8.48E-03 
4.25E-04 
3.12E-04 
8.43E- 03 
7.84E - 07 
1.24E-06 
4.67E-04 
1.37E-03 
1.04E- 04 
2.11E-05 

1.96E-02 

1 6 2 0  

SUMMARY 
Page 2 



Apr 7,  1998 4:05 pm 

C A N C E R  R I S K  SUMMARY 

Cancer 

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH. 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

, BONE 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer Risk. 

2.50E-09 
1.66E-09 
1.24E; 11 
1.40E- 10 
2.42E- 07 
9.34E- 11 
2.48E-10 
1.17E-10 
5.43E- 11 
2.93E-09 
6.63E-11 

TOTAL. 2.50E - 07 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 5.35E-09 
I NHALATI ON 2.45E-07 
A I R  I M M E R S I O N  3.47E- 14 
GROUND SURFACE 2.50E- 10 
INTERNAL 2.50E-07 
EXTERNAL 2.50E-10 

TOTAL 2.50E-07 

Page 3 



Apr 7 ,  1998 4:05 pm 
a 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i d e  F a t a l  Cancer R i s k  

U - 234 
U-235 
U - 236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

1.09E-07 
5.59E- 09 
4.02E-09 
1.10E-07 
1.07E- 11 
1.29E-1.1 
9.36E - 09 
1.12E-08 
5.88E - 10 
6.89E-10 

2.50E-07 

SUMMARY 
Page 4 

\ 



Apr  7 ,  1998 4:05 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D.i s t a n c e  ( m )  

D i r e c t i o n  991  930 1644 1327 1071 1017'  1241 

N 
NNW' 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

6.3E-03 
4 .1E-03 
4.2E-03 
4 .7E-03 
7.3E-03 
6.7E-03 
3.9E-03 
3.5E-03 
4.3E- 03 
9.OE-03 
1 S E - 0 2  
1.6E-02 
1.8E-02 
1 .7E-02 
1.5E-02 gpgp@g 
;, .;'*<, , .:. . i-.. , ... A. ..... .:.::.. ..: .... :: 

.... ............................ ..... ... g+BV@3 
4.5E-03 
4 .6E-03 
5.1E-03 
8.1E-03 
7.4E- 03 
4.3E-03 
3.8E-03 
4.8E-03 
9.8E-03 
1.6E-02 
1.7E-02 
2.OE-02 
1.9E- 02 
1.6E-02 
9.8E-03 

:......:: ...... 22.:;::. 2.9E-03 
....I.. 1.9E-03 .... ...... . .... . ..... , 

2.2E-03 
3.4E - 03 
3.OE-03 
1.8E- 03 
1.6E-03 
2.OE-03 
4.2E- 03 
6.9E-03 
7.3E-03 
8.2E-.03 
7.7E-03 
6.7E-03 
4.1E-03 

;@q@:::;:;@ 
:,; ,::.y:: ...... ; ..... :.~;.;..: .,._.: 

4 .1E-03 
2.6E-03 
2 .7E-03 

~~~~~~ 

./.... ?A. ,.%::., 
4 .8E-03 
4.3E-03 
2.5E-03 
2.3E-03 
2.8E-03 
5.9E-03 
9.7E-03 
1.OE-02 
1.2E-02 
l . l E - 0 2 .  
9.4E- 03 
5.7E-03 

5.6E-03 
3.6E-03 
3.7E-03 

6.6E-03 
5.9E-03 
3 .5E-03 
3.1E-03 
3.9E-03 
8.1E-03 
1.3E-02 
1.4E-02 
1.6E-02 
1. SE-02 
1.3E-02 
8.OE-03 

. . . . . . . . . . . . . . . . . . . . . . 

6.OE-03 
3.9E-03 
4.  O E -  03 
4.5E-03 
7.1E-03 
i.. 6.4E-03 ....... .. .... > .._... ..............,. 
~~ig;~;@. 
3.3E-03 
4.2E-03 
8 .6E-03 
1.4E-02 
1.5E-02 
1 .7E-02 
1 .6E-02 
1 .4E-02  
8.6E-03 

...,,. f:::..::: ............... ,....... 

4 .5E-03 
2.9E-03 
3.OE-03 
3.4E-  03 
5.3E-03 
4.7E-03 
2.8E-03 

3.1E-03 
6 .5E -,03 
1.1E-02 
1.1E-02 
1.3E-02 
1.2E-02 
1.OE-02 
.6.4 E - 03 

~~~~~~~~ 

:. 2% ...... 7:,;:,, 

~ - 

D i s t a n c e  ( m )  
. .  

D i  r e c t i  on 1344 1383 1549 1553 1592 1530 1530 . 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

4.OE-03 
2.6E- 03 
2.7E-03 
3.OE-03 
4 .7E-03 
4.2E-03 
.. 2 .5E-03 . . . . . . . ... . .,.,...,... ..\. . , 

2 .8E-03 
5.8E-03 
9.5E-03 
1.OE-02 
1 .1E-02 
1 .1E-02 
9.2E-03 

-5 .6E-  03 

E$p&@S 
+:. . . . . . . . . . . . . _.... 

3 .8E-03 
2 .5E-03 
2.5E-03 
2.8E-03 
4 .5E-03 
4.OE-03 
2.4E-03 ~~~~-~~ 
.... t.; v..: ............_. 
2.7E-03 
5.5E-03 
9.1E-03 
9.6E- 03 
1.1E-02 
1 .OE-02 
8.8E-03 
5.4E-03 

3.2E-03 
2.1E-03 
2 .1E-03 
2.4E-03 
3.7E-03 
3 .3E-03 
...... 2.OE-03 . 
$y- ....'''___' 
~ , , , . ~ ; ~ ~ ~ ~ ~ ~  

2.2E-03 
4.6E- 03 
7.6E- C3 
8.OE-03 
9.1E-03 
8.5E-03 
7.3E- 03 
4.5E-03 

3 .2E-03 
2 .1E-03 
2.1E-03 
2 .4E-03 
3 .7E-03 
3.3E-03 
2.OE-03 . . . . . . . . . . . . . . . . . ..... . . 

~~~~~~~ 

2.2E- 03 
4 .6E-03 
7.5E-03 
8.OE-03 
9.OE-03 
8 .5E-03 
7 .3E-03 
4.5E-03 

3. O E -  03 
2.  O E -  03 
2.OE-03 
2.3E-03 
3.6E-  03 
3.2E-03 
1.9E-03 
... 1 .7E-03 . . . . . . . . . . . ... ... __ . , 
&;gg!QL 
4.4E-03 
7.2E-03 
7.7E-03 
8.7E-03 
8.1.E-03 
7.OE-03 
4.3E-03 

........................ 

3.2E-03 
2.1E-03 
2.2E-03 
2.4E-03 
3.8E-03 
3.4E- 03 
2.OE-03 
1 .8E-03 
~ ~ ~ - ~ . ~  
.,...Ir: .. ... .... ... ... .... . 
4 .7E-03 
7.7E-03 
8.2E-03 
9.2E-03 
8.7E-03 
7.5E-03 
4 .6E-03 

3.2E-  03 
2 .1E-03 
2.2E-  03 
2.4E-03 
3.8E-03 
3 .4E-03 
2. O E -  03 
1 .8E-03 
. 2 .3E-03 . . . . . . . . . . . . . . . . . , . , . 
~~~~*~~~ 

7 .7E-03 
8 .2E-03 
9.2E- 03 
8 .7E-03 
7.5E-03 
4 .6E-03 

. .  . .. ... .__._. .... .;... . ..__. 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance (in) 

Di recti on 2142 1655 1380 1360 1672 1537 I 
N 

NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ES E 
E 

ENE 
N E  

N N E  

1.9E-03 
1.2E-03 
1.3E-03 
1.4E- 03 
2.2E-03 
2.OE-03 
1.2E-03 
1.1E-03 
1.3E-03 
:g$q@$ii;$ 
4.4E-03 
4.7E-03 
5.3E-03 
4.9E- 03 
4.3E-03 
2.6E-03 

............................................ 
*x ..A ...................... ., ............ 

2.9E-03 
1.9E-03 
1.9E-03 
2.1E-03 
3.4E-03 
3.OE-03 
1.8E-03 
1.6E-03 
2.OE-03 
4.1E-03 

7.2E-03 
8.1E-03 
7.6E-03 
6.6E-03 
4.OE-03 

~~~~~ 

..,,: *:,. . ”..... ...................... ...................... 

3.8E-03 
2.5E-03 
2.5E-03 
2.9E-03 
4.5E-03 
4.OE-03 
2.4E-03 
2.1E-03 
2.7E-03 
5. 5E-03 
9.1E-03 p$$ ..:.... :.+: ......... 
,. ,.;+::&&&$$ 
1.1E-02 
1.OE-02 
8.8E-03 
5.4E-03 

3.9E-03 
2.5E-03 
2.6E-03 
2.9Er03 
4.6E-03 
4.1E-03 
2.4E-03 
2.2E-03 
2.7E-03 
5.7E-03 
9.3E-03 
~ ~ ~ ~ - ~ ~ :  

r: .................... 
1.1E-02 
1.1E-02 
9.1E-03 
5.5E-03 

2.8E-03 3.2E-03 
1.8E-03 2.1E.-03 
1.9E-03 2.1E-03 
2.1E-03 2.4E-03 
3.3E-03 3.8E-03 
3.OE-03 3.4E-03 
1.8E-03 2.OE-03 
1.6E-03 1.8E-03 
2.OE-03 2.2E-03 
4.1E-03 4.7E-03 
6.7E-03 7.7E-03 
7.1E-03 8.1E-03 
8.:.OE.:.P.? 9 - 2E- 03 

4.OE-03 4.5E-03 

0 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 7 

D i  r e c t i  on 99 1 930 1644 1327 1071 1017 1241 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

7 .9 E -'08 
5.1E-08 
5.3E-08 
5.9E-08 
9.3E-08 
8.5E-08 
4.9E-08 
4.3E-08 
5.4E-08 
1.1E-07 
1.9E-07 
2.OE-07 
2.3E-07 
2.2E-07 
1.9E-07 
1.1E-07 

8.8E-08 
5.7E-08 
5.8E-08 
6.4E-08 
1 .OE-07 
9.4E-08 
5.4E- 08 
4.8E-08 
6.OE-08 
1.2E-07 
2.OE-07 
2.2E-07 
2.5E-07 
2.4E-07 
2.1E-07 
1.3E-07 

3.6E-08 
2.3E-08 
2.4E-08 
2.7E-08 

.4.3E-08 
3.8E-08 
2.2E-08 
2.OE-08 
2.5E-08 
5.3E-08 
8.7E- 08 
9.3E-08 
1.OE-07 
9.8E-08 
8.4E-08 
5.1E-08 

5.1E-08 
3.3E-08 
3.4E-08 
3.8E-08 
6.OE-08 
5.4E-08 
3.1E-08 
2.8E-08 
3.5E-08 
7.4E- 08 
1.2E-07 
1.3E-07 
1.5E-07 
1.4E-07 
1.2E-07 
7.3E- 08 

7.1E-08 
4.6E-08 
4.7E-08 
5.2E-08 
8.3E-08 
7.5E-08 
4.4E-08 
3.9E-08 
4.9E-08 
1 .OE-07 
1.7E-07 
1.8E-07 
2.OE-07 
1.9E-.07 
1. 7E-0.7 
1 .OE-07 

7.6E-08 
4.9E-08 
5.1E-08 
5.6E-08 
9.OE-08 
8.1E-08 
4.7E-08 
4.2E-08 
5.2E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.2E-07 
2.1E-07 
1.8E-07 
1.1E-07 

5.7E-08 
3.7E-08 
3.8E-08 
4.2E-08 
6.7E-08 
6.OE-08 
3.5E-08 
3.1E-08 
3.9E-08 
8.3E-08 
1.4E-07 
1.4E-07 
1.6E-07 
1.5E-07 
1.3E-07 
8.1E-08 

D i s t a n c e  (rn) 

D i r e c t i o n  1344 .1383 1549 1553 . 1592 1530 1530 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  

5.OE-08 4.8E-08 4.OE-08 4.OE-08 3.8E-08 
3.2E-08 3.1E-08 2.6E-08 2.6E-08 2.5E-08 
3.3E-08 3.2E-08 2.6E-08 2.6E-08 2.5E-08 
3.7E-08 3.6E-08 3.OE-08 2.9E-08 2.8E-08 
5.9E-08 5.6E-08 4.7E-08 4.7E-08 4.5E-08 
5.3E-08 5.OE-08 "4.2E-08 4.2E-08 4.OE-,08 
3.1E-08 2.9E-08 2.4E-08 2.4E-08 2.3E-08 
2.7E-08 2.6E-08 2.2E-08 2 . 2 E ~ 0 8  2.1E-08 
3.5E-08 3.3E-08 2.8E-08 2.7E-08 2.6E-08 
7.3E-08 7.OE-08 5.8E-08 5.8E-08 5.6E-08 
1.2E-07 1.2E-07 9.6E-08 9.6E-08 9.2E-08 

4.1E-08 4.1E-08 
2.6E-08 2.6E-08 
2.7E-08 2.7E-08 
3.OE-08 3.OE-08 
4.8E-08 4.8E-08 
4.3E-08 4.3E-08 
2.5E-08 2.5E-08 
2.2E-08 2.2E-08 
2.8E-08 2.8E-08 
5.9E-08 5.9E-08 
9.8E-08 9.8E-08 . 

ESE 1.3E-07 1.2E-07 1.OE-07 1.OE-07 9.7E-08 1.OE-07 1.OE-07 
E 1.5E-07 1.4E-07 l . l E - 0 7  l . l E - 0 7  l . l E - 0 7  1.2E-07 1.2E-07 

ENE 1.4E-07 1.3E-07 l . l E - 0 7  l . l E - 0 7  1.OE-07 l . l E - 0 7  l . l E - 0 7  
NE 1.2E-07 l . l E - 0 7  9.3E-08 9.2E-08 8.9E-08 9.5E-08 9.5E-08 

NNE 7.1E-08 6.8E-08 5.6E-08 5.6E-08 5.4E-08 5.8E-08 5.8E-08 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m )  

D i r e c t i o n  2142 1655 1380 1360 1672 1537 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 
SE 
ESE ' 

E 
ENE 
N E  

NN E 

2.3E-08 
1.5E-08 
1.5E-08 
1.7E-08 
2.7E- 08 
2.'4E-08 
1.4E-08 
1.3E-08 

3.4E-08 
5.6E-08 
5.9E-08 
.6.6E- 08 

5.4E-08 
3.3E-08 

1.6E-08 

6.2E-08 

3.6E-08 
2.3E-08 
2.4E-08 
2.7E-08 
4.2E-08 
3.7E-08 
2.2E-08 
2.OE-08 
2.5E-08 
5.2E-08 
8.6E-08 
9.2E-08 
.1..OE-07 
9.7E-08 
8.3E-08 
5.1E-08 

4.8E-08 
3.1E-08 
3.2E-08 
3.6E-08 
5.7E-08 
5.OE-08 
2.9E-08 
2.6E-08 
3.3E-08 
7.OE-08 
1.2E-07 
1.2E-07 
1.4E-07 
1.3E-07 
1.1E-07 
6.8E-08 

4.9E-08 
3.2E-08 
3.2E-08 
3.7E-08 
5;8E-08 
5.2E- 08 
3.OE-08 
2.7E-08 
3.4E-08 
7.2E-08 
1.2E-07 
1.3E-07 
1.4E-07 
1.3E-07 
1.1E-07 
7.OE-08 

3.5E-08 
2.3E-08 
2.3E- 08 
2.6E-08 
4.1E-08 
3.7E-08 
2.2E- 08 
1.9E-08 
2.4E-08 
5.1E-08 
8.5E-08 
9.OE-08 
1.OE-07 
9.5E-08 
8.ZE-08 
5.OE-08 

4.OE-08 
2.6E-08 
2.7E- 08 
3.OE-08 
4.7E-08 
4.2E-08 
2.5E-08 
2.2E-08 
2.8E-08 
5.9E-08 
9.7E-08 
1.OE-07 
1.2E-07 
1.1E-07 
9.4E-08 
5.7E-08 



C A P ~ ~ - P C  

Ve rs ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7,  1998 4:06 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year 1 

1.66E-02 

a 

A t  T h i s  L o c a t i o n :  1044 Mete rs  East 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: . 1997 

Comments: 1997 NESHAP Demonst ra t ion .  
P l a n t  1 . D e m o l i t i o n  A c t i v i t i e s  [ G 2 ]  

Da tase t  Name: 97-2025-G2 
D a t a s e t  Date:  Apr 7 ,  1998 12:11 am 

Wind F i l e :  WNDFI  LES\97STAR.WND 



Apr  7, 1998 4:06 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1044 M e t e r s  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.12E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrem/y) . 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

4.63E-05 
5.27E-05 
2.16E-03 
1.26E-.01 
4.51E-05 
2.84E-02 
1.17E-03 

. 1.66E-02 . 

S Y N O P S I S  
Page' 1 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e  Class S i z e  C i / y  C i  /y 
-- 

u - 234 
u-235 
U-236 

. U-238 
RA-226 
RA-228 
TH-228 
TH - 230 
TH-232 
TH - 234 

Y 1.00 2.2E-05 2.2E-05 
Y 1.00 1.2E-06 1.2E-06 
Y 1.00 8.6E-07 8.6E-07 
Y .1.00 .2.5E-05 2.5E-05 
W ' 1.00 1.6E-08 1.6E-08 
W 1.00 6.3E-08 6.3E-08 
Y 1.00 6.7E-07 6.7E-07 
Y 1.00 2.OE-06 2.OE-06 
Y 1.00 1.OE-07 1.OE-07 
Y 1.00 9.8E-05 9.8E-05 

S Y N O P S I S  
Page 2 

SITE INFORMATION 

Temperature : 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
Mi x i  n g  H e i g h t  : 950 m 
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SOURCE INFORMATION 

5 o u r c e  Number: 1 

Source H e i g h t  ( m ) :  5.00 
Area ( s q  m ) :  1.60E+04 

Plume R ise  
P a s q u i l l  C a t :  A 6 C D E F G 

Zero: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Fpod A r r a y s  w e r e  n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. .. 

D I S T A N C E S  USED FOR MAX-IMUM INDIVIDUAL ASSESSMENT 

1044 1247 1861 2014 2604 2227 . 2559 1338 1730 2361 
2421 1405 2285 1356 1635 1728 1684 1933 1961 1635 



F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 - 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7. 1998 4:06 pm 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  1 Demo1 i t i o n  A c t i v i t i e s  CG23 

D a t a s e t  Name: 97-2025-62 
D a t a s e t  Date:  Apr 7 ,  1998 12:11 am 

Wind F i l e :  WNDFILES\97STAR.WND 



c ,Apr 7, 1998 4:06 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Organ ( m  rem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

4.63E-05 
5.27E-05 
2.16E-03 
1.26E-01 
4.51E-05 
2.84E-02 
1.17E-03 

EFFEC 1.66E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

INGESTION 8.37E- 04 
I NHA LATI ON 1.57E:OZ 
A I R  I M M E R S I O N  1.32E-09 
GROUND SURFACE 9.22E- 06 
INTERNAL 1.66E-02 
EXTERNAL 9.22E-06 

TOTAL 1.66E-02 

SUMMARY 
Page 1 



Apr  7 ,  1998 4:06 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Selected 
I nd i v i  dual 

(mrem/y 1 

U- 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

SUMMARY 
Page 2 

7.16E-03 
3.59E-04 
2.64E-04 
7.12E-03 
6.57E-07 
1.04E - 06 
3 .95E-04 
1.16E-03 
8.83E-05 
1.77E-05 

1.66E.- 02 
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Cancer 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

2.10E-09 
1.39E-09 
1.04E- 11 
1.17E- 10 
2.05E-07 
7.82E- 11 
2.07E-10 
9.81E-11 
4.54E- 11 
2.43E- 09 
5.55E-11 

TOTAL. 2.12E-07 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 4.44E - 09 
I NHA LATI ON 2.07E-07 
A I R  I M M E R S I O N  2.94E-14 
GROUND SURFACE 2.12E-10 
I NTERNA L 2. H E - 0 7  
EXTE.RNAL 2.12E- 10 

TOTAL 2. H E - 0 7  

SUMMARY 
Page 3 
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Nucl i de 

U - 234 
U-235 
U - 236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH-234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

9 .2 3 E -' 0 8 
4.72E-09 
3.40E-09 
9.26E- 08 
8.99E-12 
1.08E-11 
7.92E-09 
9.51E-09 
4.97E- 10 
5.81E- 10 

2:12E-07 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on  1044 1247 1861 2014 2604 2227 2559 

N 
NNW * ' 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
. NNE 

5.8E-03 
3 .7E-03 
3 .8E-03 
4.3E-03 
6.8E-03 
6 . l E - 0 3  
3.6E-03 
3.2E-03 
4.OE-03 
8.3E-03 
1.4E-02 
1.5E-02 
1.7E-02 
1.6E-02 
1.4E-02 ,. . . . ...._ . .,. , .._..__ , . . ... @q$@$@!! ,.. +%. ,A,. ..... 

p$p&. 
:.,&,:..,::~>. . .:. , , 
2.9E-03 
2.9E-03 
3.3E-03 
5.2E- 03 
4.7E-03 
2.7E-03 
2.4E-03 
3.1E-03 
6.4E-03 
1 .1E-02 
1.1E-02 
1.3E-02 
1 .2E-02 
1 .OE-02 
6.3E-03 

2.3E- 03 
1.5E-03 
1.5E-03 . 

... 1 .7E-03 ................. ............... (....., 
e i i a ~ ~ - : ~ ~  . __.. . . . 
2 .4E-03 
1 .5E-03 
1.3E-03 
1 .6E-03 
3.4E-03 
5.6E-03 
5.9E-03 
6.6E-03 
6.2E-03 
5.4E- 03 
3.3E-03 

2.OE-03 
1.3E-03 
1.4E-03 
1.5E-03 
2.4E-03 
2.1E-03 
1.3E-03 
1.1E-03 
1.4E-03 
2.9E-03 
4.8E-03 
5.1E-03 

5.4E-03 
4.7E-03 
2.9E-03 

g;y'"'" &@:::::&$ .,A 

:. .m,. ,... ,;.x :.,::.: 

1 .3E-03 
8.9E-04 
9.OE-04 
1 .OE-03 
1.6E-03 
1 .4E-03 
8 .6E-04 
7.7E-04 
9 .5E-04 
1.9E-03 
3.2E-03 
.. 3.3E-03 ... 
&*@EgQ% . E :..o 3 

3.1E-03 
1 ..9E-03 

1 .7E-03 
1 .1E-03 
1.2E-03 
1 .3E-03 
.... .F#@q$% 2.OE-03 
i: __.. .~~.~.~.~.:~~~.,:.:::,. 
1 .1E-03 
9 .8E-04 
1 .2E-03 
2.5E-03 
4 .1  E-03 
4;4E-03 
4.9E-03 
4.6E-03 
4.OE-03 
2.4E-03 

1.4E-03 
9.1E-04 
9 .3E-04 
1. OE - 0 3  
1.6E-03 
1. 5E-03 
8.8E-04 
7.9E-04 
9 .8E-04 
2.OE-03 :sq@;f$3 . ,,...... 

3 .4E-03 
3.9E-03 
3.6E-03 
3 .1E-03 
1 .9E-03 

........ ......_. ....... .."..., : ,.,. 
: ...,.. x:: _. 3,,>$ .... : ...... 

D i s t a n c e  ( m )  

D i  r e c t i  on  1338 1730 2361 242 1 1405 2285 1356 

N 
NNW 

NW 
WNW 

W 
. wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
ENE 

N E  
NNE 

..... ... ......................... ...,. .... . gjiq Eg@$ 
2.6E-03 
2 .6E-03 
3 .  OE- 03 
4. 7E--03 
'4 .2E-  03 
2 .5E-03 
2.2E-03 
2 .8E-03 
5.8E-03 
9 .5E-03 
1.OE-02 
1.1E-02 
1 .1E-02 
9 .3E-03 
5 .6E-03 

:...* i_.._.__.___.__. 2.6E-03 
1.7E-03 
1.7E-03 
2.OE-03 
3.1E-03 
2.8E-03 
1.6E-03 
1.5E-03 
1.8E-03 
3.8E-03 
@@&@3 
6.7E-03 
7.5E-03 
7.OE-03 
6.1E-03 
3.7E-03 

....... . ..,.......,.. .. ..:.>,.: ......_ ..... 

.... +:..nil.. . . . . . . . . . . . 

1.6E-03 
1.OE-03 
1.1E-03 
1.2E-03 
1 .8E-03 
1.7E-03 
1.OE-03 
9.OE-04 
l . l E - 0 3  
2.3E-03 
3.7E-03 
2FT.. 4.OE-03 

4.2E-03 
3 .6E-03 
2.2E-03 

. y:". .... .@q@ . 
, , ..:y::: ;...:, ..::.,:.:.. ..: 

1.5E-03 
1 .OE-03 
1.OE-03 
1 .1E-03 
1.8E-03 
1.6E-03 
9.6E-04 
8.6E-04 
1.1E-03 
2.2E-03 
3.6E-03 
3.8E-03 

4.OE-03 
3. 5E-03 
2.1E-03 

~~~:~~~~ 
..A .e...... .....,.......... 

3.7E-03 g.;q@qy& 
2.4E-03 
2.7E-03 
4.3E-03 
3.9E-03 
2.3E-03 
2.OE-03 
2.6E-03 
5.3E-03 
8.8E-03 
9.4E-03 
1.1 E-02 
9.9E-03 
8 .6E-03 
5.2E-03 

........................................... 

.... x::.. ... ..._ z: ;....... 
1 .7E-03 
1.1E-03 
1.1E-03 
1 .2E-03 ;r 2.OE-03 ......... 
.. .... >z@g$@s ._. 

1.1E-03 
9.4E-04 
1.2E-03 
2.4E-03 
3.9E-03 
4.2E-03 
4.7E-03 
4.4E-03 
3.8E-03 
2.3E-03 

:. .:*.:.. ...... ::.:.: .__... ... 

3 .9E-03 
2.5E-03 
2.6E-03 $!@-&E 
4.6E-03 
4.1E-03 
2 .4E-03 
2.1E-03 
2.7E-03 
5.7E-03 
9.3E-03 
9.9E- 03 
l . l E - 0 2  
1.1E-02 
9.1E-03 
5.5E-03 

.:.: . . . . . , . . . . . . . . . . . . . . . . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i r e c t i o n  1635 1728 1684 1933 1961 1635 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE' 
NNE 

2.9E-03 

3 .4E-03 
3.OE-03 
1.8E-03 
1 .6E-03 
.2 . 0 E - 03 
4.2E-03 
6.9E-03 
7.3E-03 
8.3E-03 
7.7E-03 
6 .7'E - 03 
4.1E-03 

2.6E-03 2.7E-03 

3.1E-03 
2.8E-03 
1 .6E-03 
1.5E-03 
1.8E-03 
3.8E-03 
6.3E-03 
6.7E-03 
7.5E-03 
7.1E-03 
6.1E-03 
3.7E-03 

3.2E-03 
2.9E-03 
1.7E-03 
1.5E-03 
1.9E-03 
4.OE-03 
6.6E-03 
7. O E -  03 
7.9E-03 
7.4E-03 
6.4E-03 
3.9E-03 

2.2E- 03 
1.4E-03 
1.5E-03 
1,.6E;03 
2.6E-03 
2.3E-03 

1.2E-03 

~~~n~~~~ 
. I....... .. ......................... ..... . . . .. 

1 .5E-03 
3.2E-03 
5.2E-03 
5.5E-03 
6.2E- 03 
5.8E-03 
5.OE-03 
3.1E-03 

2.1E-03 
1.4E-03 
1.4E-03 
1.6E- 03 
2.5E-03 
f:::::::... 2.2E-03 ... ......I. ....... ..... : 
'. ..' .:::::::@gii'iii; i:. 

1.2E-03 
..... :.: ............./... ? ........ ;. 

1 .5E-03 
3.1E-03 
5.1E-03 
5.4E-03 
6.OE-03 
5.7E-03 
4.9E-03 
3. O E -  03 

2.9E-03 
1.9E-03 
1 .9E-03  
2.2E-03 
3 .4E-03 
3.OE-03 
1 .8E-03 
1 .6E-03 
2.OE-03 
4 .2E-03 
6.9E-03 
7 .3E-03 
8.3E-03 

4 .1E-03 

.. 

,QO 80 29 
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INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 7 

Distance (m) 
~~ 

Di recti on 1044 1247 1861 2014 2604 2227 2 559 
~ 

N 7,. 3E - 08 
NNW 4.7E-08 
NW 4.8E-08 

WNW 5.4E-08 
W 8.6E-08 

wsw 7.8E-08 
sw 4.5E-08 

ssw 4.OE-08 
s 5.OE-08 

SSE 1.1E-07 
SE 1.7E-07 
ESE 1.9E-07 

E 2.1E-07 
EN E 2.OE-07 
NE 1.7E-07 

NNE 1 .OE-07 

5.6E-08 
3.6E-08 
3.7E-08 
4.2E- 08 
6.6E-08 
5.9E-08 
3.4E- 08 
3.1E-08 
3.9E- 08 
8.2E-08 
1.4E-07 
1.4E-07 
1.6E-07 
1 SE-07 
1.3E-07 
8.OE-08 

~~ 

2.9E-08 
1.9E-08 
1.9E-08 
2.2E-08 
,3.4E-08 
3.1E-08 
1.6E-08 
1.6E-08 
2.OE-08 
4.3E-08 
7.OE-08 
7.5E-08 
8.4E-08 
7.9E-08 
6.8E-08 
4.1E-08 

2.5E-08 
1.6E-08 
1.7E-08 
1.9E-08 
3.OE-08 
2.7E-08 
1.6E-08 
1.4E-08 
1.8E-08 
3.7E- 08 
6.1E-08 
6.5E-08 
7.3E- 08 
6.9E-08 
5.9E-08 
3.6E-08 

1.7E-08 
1.1E-08 
l.lE-08 
1.2E-08 
1.9E-08 
1.7E-08 
1.OE-08 
9.2E-09 
1.2E-08 
2.4E-08 
4. OE- 08 
4.2E-08 
4.7E-08 
4.4E-08 
3.8E-08 
2.3E-08 

2.2E-08 
1.4E-08 
1.4E-08 
1.6E-08 
2.5E-08 
2.3E-08 
1.3E-08 
1.2E-08 
1.5E-08 
3.1E-08 
5.2E-08 
5.5E-08 
6.2E-08 
5.8E-08 
5.OE-08 
3.1E-08 

1.7E-08 
1.1E-08 
1.1E-08 
1.3E-08 
2.OE-08 
1.8E-08 
1. !E-08 
9.5E-09 
1.2E-08 
2.5E-08 
4.1E-08 
4.3E-08 
4.9E-08 
4.6E- 08 
4. OE- 08 
2.4E-08 

Distance ( m >  

Di recti on 1338 1730 2361 2421 . 1405 2285 1356 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

NNE 

5.OE-08 
3.2E-08 
3.3E-08 
3.7E-08 
5.9E-08 
5.3E-08 
3.1E-08 
2.7E-08 
3.5E-08 
7.3E-08 
1.2E-07 
1.3E-07 
1.5E-07 
1.4E-07 
1.2E-07 
7.1E-08 

3.3E-08 
2.1E-08 
2.2E- 08 
2.4E- 08 
3.9E-08 
3.5E-08 
2.OE-08 
1.8E-08 
2.3E-08 
4.8E-08 
8.OE-08 
8.5E-08 
9.6E-08 
9.OE-08 
7.7E-08 
4.7E-08 

2.OE-08 
1.3E-08 
1.3E-08 
1.5E-08 
2.3E-08 
2.1E-08 
1.2E-08 
1.1E-08 
1.4E-08 
2.8E-08 
4.7E-08 
5.0 E - 08, 
5.6E-08 
5.3E-08 
4.5E-08 
2.8E-08 

1.9E-08 
1.2E-08 
1.2E-08 
1.4E-08 
2.2E- 08 
2.OE-08 
1.2E-08 
1.OE-08 
1.3E-08 
2.7E- 08 
4.5E-08 
4.8E-08 
5.4E-08 
5 .  OE- 08 
4.3E-08 
2.7E-08 

4.6E-08 
3.OE-08 
3.1E-08 
3.4E-08 
5.5E-08 
4.9E-08 

2.5E-08 
3.2E-08 
6.8E-08 
1.1E-07 
1.2E-07 
1.3E-07 
1.3E-07 
1.1E-07 
6.6E-08 

2.8E-08 

2.1E-08 
1.3E-08 
1.4E-08 
1.5E-08. 
2.4E-08 
2.2E-08 
1.3E-08 
1.lE-08 
3.4E-08 
3.OE-08 
5.OE-08 
5.3E-08 
5.9E-08 
5.6E-08 
4.8E-08 
2.9E-08 

4.9E-08 
3.2E-08 
3.2E-08 
3.7E-08 
5.8E-08 
5.2E-08 
3.OE-08 
2.7E-08 
3.4E-08 
7.2E-08 
1.2E-07 , 

1.3E-07 
1.4E-07 
1 .,3E-07 
1.2E-07 
7.OE-08 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance (m) 

Di recti on 1635 1728 1684 1933 1961 1635 

N 3.6E- 08 
NNW 2.3E-08 
NW 2.4E-08 

WNW 2.7E-08 
W 4.3E- 08 

wsw 3.8E-08 
sw 2.2E- 08 
ssw 2.OE-08 

S 2.5E-08 
SSE 5.3E-08 
SE 8.8E-08 
ESE ' 9.3E-08 

E 1.1E-07 
ENE 9.8E-08 
NE 8.5E-08 

NNE 5.1E-08 

3.3E- 08 
2.1E-08 
2.2E-08 
2.5E-08 
3.9E- 08 
3.5E-08 
2.OE-08 
1.8E-08 
2.3E-08 
4.8E-08 
8.OE-08 
8. 5E-08 
9..6E-08 
9.OE-08 
7.7E- 08 
4.7E-08 

3.5E-08 
2.2E-08 
2.3E- 08 
2.6E-08 
4.1E-08 
3.6E-08 
2.1E-08 
1.9E-08 
2.4E-08 
5.OE-08 
8.4E-08 

1.OE-07 
9.4E-08 
8.1E-08 
4.9E- 08 

8.9E-08 

2.7E-08 2.7E-08 3.6E-08 
1.8E-08 1.7E-08 2.3E-08 
1.8E-08 1.8E-08 2.4E-08 
2.OE-08 2.OE-08 2.7E-08 
3.2E-08 3.1E-08 4.3E-08 
2.9E-08 2.8E-08 3.8E-08 
1.7E-08 1.6E-08 2.2E-08 
1.5E-08 1.5E-08 2.OE-08 
1.9E-08 1.8E-08 2.5E-08 
4.OE-08 3.9E-08 5.3E-08 
6.6E-08 6.4E-08 8.8E-08 
7.OE-08 6.8E-08 9.3E-08 
7.9E-08 7.7E-08 l.lE-07 
7.4E-08 7.2E-08 9.8E-08 
6.4E-08 6.2E-08 8.5E-08 
3.9E-08 3.8E-08 5.1E-08 
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C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  16, 1998 12:08 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. B0.X 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

5.76E-04 

A t  T h i s  L o c a t i o n :  854 Me te rs  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  6 - S tack  Emiss ions  [Gll 

D a t a s e t  Name: 97-ZO22-VENT-Gl . 
D a t a s e t  Date:  Apr 16 ,  1998 12:07 am e Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  854 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  7.45E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi v a l  e n t  

(mrem/y) . 

GONADS 1.10E-06 
BREAST 1.24E-06 
R M A R  6.25E-05 
LUNGS 4.46ET03 
THYROID 1.07E-06 
ENDOST 8.14E-04 
RMNDR 2.69E-05 

EFFEC . 5.76E-04 
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e Apr 16,  1998 12:08 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source Source Source 
#1 #2 #3 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  C i / y  C i  / y  

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

.Y 0.30 
Y 1.00 
Y 1.00 
Y 0.30 
W 0.30 
W . ,  ,0.30 
Y 0.30 
Y 0.30 
Y 0.30 
Y 0.30 

1.8E-07 1.8E-07 1.7E-07 5.4E-07 
9.6E-09 9.6E-09 9.2E-09 2.8E-08 
7.0E-69 7.OE-09 6.8E-09 2.1E-08 
2.OE-07 2.OE-07 1.9E-07 6.OE-07 
1.3E-10 1.3E-10 1.2E-10 3.8E-10 
5.1E-10 5.1E-10 5.OE-10 1.5E-09 
5.4E-09 5.4E-09 5.2E-09 1.6E-08 
1.6E-08 1.6E-08 1.5E-08 4.7E-08 
8.5E-10 8.5E-10 8.2E-10 2.5E-09 
8.OE-07 8.OE-07 7.7E-07 2.4E-06 

S Y N O P S I S  
Page 2 

SITE INFORMATION 

Temperature : 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei g h t  : '950 m 



Apr 1 6 ,  1998 12:08 am 

SOURCE INFORMATION 

Source Number: 1 2 3 

S tack  H e i g h t  ( m ) :  8.00 8.00 1 .oo 
D iameter  ( m ) :  0.30 0.30 0.15 . 

Plume R i s e  
Momentum (m/s) : .  9.44E-01 9.44E-01 2.59E+01 
( E x i t  Vel o c i  t y )  

A G R I  CULTURAL DATA 

S Y N O P S I S  
Page 3 

Vege tab le  M i  1 k Meat 

0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

F r a c t i o n  Home Produced: .O. 700 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1229 1230 2117 1835 1574 1319 1358 1386 1413 1513 
1496 1432 1266 1240 1752 1203 871 854 1428 1485 
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C A P 8 8 - P C  

V e r s i o n  1.00 

. Clean A i r  Ac t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 16 ,  1998 12:08 am 

' F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 . . , 

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 ' 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  6 - S tack  Emiss ions  CG11 

D a t a s e t  Name: 97-ZO22-VENT-Gl 
Da tase t  Date: Apr 16. 1998 12:07 am 

Wi.nd F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.10E-06 
1.24E-06 
6.25E-05 
4.46E-03 
1.07E-06 
8.14E-04 
2.69E-05 

5.76E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

INGESTION 1.88E-05 
I NHA LAT IO N 5.57E - 04 
A I R  I M M E R S I O N  ' 2.74E-11 
GROUND SURFACE 2.01E-07 
INTERNAL 5.75E -04  
EXTERNAL 2.01E-07 

TOTAL 5.76E - 04 

SUMMARY 
Page 1. 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

( mrem/y 1 
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Apr 16, 1998 12:08 am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel  e c t e d  
Indi v i  dua l  

(mrem/y 1 Nucl i d e  

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

2.53E-04 
7.51E-06 
5.50E-06 
2.52E-04 
1.83E-08 
2.65E-08 
1.41E-05 
4.03E-05 
3.13E-06 

* 4.68E-07 

SUMMARY 
Page 2 

5.76E-04 
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Cancer 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer - R i s k  

5.90E- 11 
3.90E-11 
2.41E- 13 
2.68E-12 
7.28E-09 
1.82E- 12 
4.68E- 12 
2.61E-12 
1.07E- 12 
5.55E- 11 
1.31E-12 

SUMMARY 
Page 3 

TOTAL . 7.45E- 09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  . 

Pathway F a t a l  Cancer R i s k  

INGESTION 9.99E- 11 
I NHALATI ON 7.34E-09 
A I R  I M M E R S I O N  6.10E- 16 
GROUND SURFACE 4.63E- 12 
INTERNAL 7.44E - 09 
EXTERNAL 4.63E- 12 

TOTAL 7.45E-09 
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NUCLIDE R I S K  SUMMARY 

Nucl i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH-228 
TH-230 
TH-232 
TH - 234 

TOTAL 7.45E-09 

3.30E- 09 
9.85E- 11 
7.07E-11 
3.3 1E-09 
2.97E-13 
3.13E- 13 
2.85E- 10 
3.38E- 10 
1.78E- 11 
1 . 9 l E - 1 1  

11620 
SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radionucl  i d e s  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 1229 1230 2117 1835 1574 1319 1358 

N 
NNW. 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 
SE 
ESE 

E 
E N'E 
N E  

NNE 

,............... ...............,. ......... :pq @!:@+ 

9.2E-05 
9.4E-05 
1.OE-04 
1.6E-04 
1.7E-04 
9.4E-05 
8.OE-05 
9.5E-05 
1.8E-04 
2.9E-04 
3.1E-04 
3.8E-04 
3.8E-04 
3.3E-04 
2.1E-04 

:.,>.x...:.._...;;., , ..,.,,. ~2~~~ 1.4E-04 

9.4E-05 
1.OE-04 
1.6E-04 
1.7E-04 
9.4E-05 
8.OE-05 
9.5E-05 
1.8E-04 
2.9E-04 
3.1E-04 
3.8E - 04 
3.8E-04 
3.3E-04 
2.1E-04 

. .. . ..*. . ,.. . . . rX:. .% . ..:.:.:.. . ... . .. 
6.9E-05 
8:"::'" 4.5E-05 ..... .............. 
. .:.:.:.~@@j ./ . . 

5.1E-05 
8.1E-05 
7.5E-05 
4.4E-05 
3.9E-05 
4.8E-05 
9.8E-05 
1.6E-04 
1.7E-04 
1.9E-.04 
1.9E-04 
1.6E-04 
9.9E-05 

.... :::.?;; ...........,. ::.. ......... 

8.5E-05 
5.5E-05 
5.7E-05 

9.8E-05 
9.3E-05 
5.4E-05 
4.8E-05 
5.8E-05 
1.2E-04 
-1.9E-04 
2.OE-04 
2.4E-04 
2.3E- 04 
2. OE- 04 
1.2E-04 

@,pp@s 
,.. ,& ,x. , ;-.::.i: .... 

1.OE-04 
6.8E-05 
6.9E-05 

1.2E-04 
1.2E-04 
.6.7E-05 
5.9E-05 
7.1E-05 
1.4E-04 
2.3E - 04 
2.4E-04 
2.9E-04 
2.8E - 04 
2.4E-04 
1.5E- 04 

i ~ . ~ ~ ~ ~ - ~ ~ ~  
:. .A. :* i:.. . . . . ,. .I ..... 

1.3E-04 
8.5E-05 
8,. 7E-05 
9.3E-05 
1.5E -04 

~~~~~~~~~ 

8.5E-05 
7.4E-05 
8.7E-05 
1.7E-04 
2.7E-04 
2.9E-04 
3.5E-04 
3.5E-04 
3.OE-04 
1.9E-04 

......... . ..,.... . ,.................. :.: .... 

1.2E-04 
8.2E-05 
8.4E-05 
9.OE-05 
1.4E-04 
1.4E-04 &,EF"S'f@ 
7.1E-05 
8.4E-05 
1.7E-04 

2.8E-04 
3.4E-04 
3.4E-04 
2.9E-04 
1.8E-04 

.... ..... . ./. .... : ..... . ......,.. ... ..... . 

. , . . *::, :;. :.:-::.., , .. . . . . . . . . . . . . . . . . . . . . . . 

2.7E-'04 

Dis tance  ( m )  

D i  r e c t i  on 1386 1413 1513 1496 1432 1266 1240 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 

1.2E-04 
8.OE-05 
8.1E-05 
8.8E-05 
1.4E-04 
1.4E-04 g$::.. . i., . . ..<Q@&@$ 
6.9E-05 
8.2E-05 
1.6E-04 
2.6E-04 
2.8E-04 
3.3E-04 
3.3E-04 
2.8E-04 
1.8E-04 

. ......... ........_.- _...........,....... 
: ..... 3:. I ..........__._ 

1.2E- 04 
7.8E-05 
8.OE-05 
8.6E-05 
1.4E-04 
........., 1.4E-04 ......, .... ..,.,......_ :.? :ggq$F@;:@ 
6.7E-05 
8.1E-05 
1.6E-04 
2.6E-04 
2.7E-04 
3.2E-04 
3.2E-04 
2.8E- 04 
1.7E-04 

i ....... 5: ........... z:: ..,.. ..... 

1.1E-04 
7.1E-05 
7.3E-05 
7.9E-05 
1.3E-04 
........ 1.2E-04 ii.. ........_ .. :.:...7 ....... 
;g@;$g=@j 
6.2E-05 
7.4E-05 
1.5E-04 
2.4E. 04 
2.5E-04 
3.OE-04 
2.9E-04 
2.5E-04 
1.6E-04 

: ..._ ,.,./_ -:..: .._/ 

l.lE-04 
7.2E-05 
7.4E-05 
8.OE-05 
1.3E-04 
1.3E-04 
7.2E-05 

7.5E-05 
1.5E-04 
2.4E-04 
2.6E-04 
3. OE- 04 
3.OE-04 
2.6E- 04 
1.6E-04 

 ti^ -. .. . i 
.A. :z:; ..;.. . ...., ....._ ...I. 

1.2E-04 
7.7E-05 
7.8E-05 
8.5E-05 
1.4E-04 
1.3E-04 
7.6E-05 v. . . . . . ......... . .,. . .. ..:$j@$yyJ 
7.9E-05 
1.6E-04 
2.5E-04 
2.7E-04 
3.2E-04 
3.2E-04 
2.7E-04 
1.7E-04 

,.*g. ,.,., , ,.:;::.:..:.: ... 

1.4E-04 
8.9E-05 
9.1E-05 
9.7E-05 
1.6E-04 
1.6E-04 
9.OE-05 
. 7.7E-05 . . . . . . . . . . . . . ...,. _..,...,. 
~K~~~~~ 

1.8E-04 
2.8E-04 
3.OE-04 
3.7E-04 
3.7E-04 
3.2E- 04 
2.OE-04 

. . . . . . . . . . .(.. , , 

1.4E-04 
9.1E-05 
9.3E-05 
1.OE-04 
1.6E-04 
1.6E-04 
9.3E-05 
. 7.9E-05 . . . . . . , , , . . . . _. , 

1..8E-04 
2.9E-04 
3.1E-04 
3.7E-04 
3.8E-04 
3.3E-04 
2.1E-04 

.._........,.,._. ......... 
Q~~~~~~ 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 6 

. .  

D i s t a n c e  ( m )  

D i r e c t i o n  1752 1203 871 8 54 1428 1485 

N 
NNW 

NW 
WNW 

W 
wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

EN E 
NE 

NN E 

9.OE-05 
5.9E-05 
6.OE-05 
6.6E-05 
1 .OE-04 
1'. OE-04 
5.8E-05 
5.1E-05 
6.2E-05 
~ ~ ~ , ~ : ~ ~ , ~ ~  *:. 

2.OE-04 
2.1E-04 
2.5E-04 
2.4E-04 
2.1E-04 
1.3E-04 

........................................... 

................ 

1.4E-04 
9.5E-05 
9.7E-05 
1.OE-04 
I .  7E-04 
1.7E-04 
9.6E-05 
8.2E-05 
9.7E-05 
>E;;;gEF&! 
< .... *.: ...... ??.:.::... 
3.OE-04 
3.2E-04 
3.9E-04 
3.9E-04 
3.4E-04 
2.1E-04 

................................. ....:.: .... 

2.1E-04 
1.4E-04 
1.4E-04 
1.4E-04 
2.3E-04 
2.7E-04 
1.5E-04 
1.2E-04 
1.4E-04 
2.5E-04 
@y.. 3.8E-04 
. i ..:@g$,@g .. 

5.3E-04 
5.6E-04 
4.9E- 04 
3.2E-04 

............ 
........ ?A ............... 

2.1E-04 
1.4E-04 
1.4E-04 
1.5E;04 
2.4E-04 
2.8E-04 
1.5E-04 
1.2E-04 
1.4E-04 
2.5E-04 
3.8E-04 

5.3E-04 
5.8E-04 
5.OE-04 
3.2E- 04 

......................... g$, . ..*@g@f 
....... ?A ............ 

1.2E-04 
7.7E-05 
7.8E-05 
8.5E-05 
1.4E-04 
1.3E- 04 
7.7E-05 
6.6E-05 
8.OE-05 
1.6E-04 
2.5E-04 
2.7E-04 
3.2E-04 
............. 3.2E-04 

1.7E-04 

.... .> .... y@qj4 8:. ........... E>:.,:.:..,: 

1.1E-04 
7.3E-05 
7.5E-05 
8.1E-05 
1.3E-04 
1.3E-04 
7.3E-05 
6.3E-05 
7.6E-05 
1.5E-04 
2.4E-04 
2.6E-04 
3.1E-04 
3.OE-04 
.............................. 2.6E-04 
~ ~ . ~ ~ ~ j c t ~  
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INDIVIDUAL LIFETIME RISK (deaths)  
( A l l  Radionuclides a n d  Pathways) 

S'U MM A R Y 
Page 7 

Distance ( m )  

D i  r e c t i  on 1229 1230 2117 1835 1574 1319 1358 

N 
NNW 

' NW 
WNW 

W 
wsw 
sw 

ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

NNE 

1.8E-09 
1.2E-09 
1.2E-09 
1.3E-09 
2.1E-09 
2.1E-09 
1.2E-09 
1 .OE-09 
1.2E-09 
2.4E-09 
3.8E-09 
4.OE-09 
4.9E-09 
4.9E-09 
4.3E-09 
2.7E-09 

1.8E-09 
1.2E-09 
1.2E-09 
1.3E-09 
2.1E-09 
2.1E-09 
1.2E-09 
1.OE-09 
1.2E-09 
2.4E-09 
3.8E-09 
4.OE-09 
4.9E-09 
4.9E-09 
4.3E-09 
2.7E-09 

8.8E- 10 
5.7E- 10 
5.8E- 10 
6.5E-10 
,1.OE-09 
9.6E- 10 
5.5'E-10 
4.9E- 10 
6.OE-10 
1.2E-09 
2.OE-09 
2.2E-09 
2.5E-09 
2.4E-09 
2.1E-09 
1.3E-09 

1.1E-09 
7.OE- 10 
7.1E-10 
7.9E-10 
1.3E-09 
1.2E-09 
6.8E- 10 
6. OE- 10 
7.4E- 10 
1.5E-09 
2.5E-09 
2.6E-09 
3.OE-09 
2.9E-09 
2.5E-09 
1.6E-09 

1.3E-09 
8.6E- 10 
8.8E-10 
9.6E-10 
1.5E-09 
1.5E-09 
8.5E-10 
7.4E-10 
9 .OE-10 
1.8E-09 
2.9E-09 
3.1E-09 

3.6E-09 
3.1E-09 
1.9E-09 

3.7E-09 

1.7E-09 
1.1E-09 
1.1E-09 
1.2E-09 
1.9E-09 
1.9E-09 
1.1E-09 
9.3E- 10 
1.1E-09 
2.2E-09 
3.5E-09 
3.7E-09 
4.5E-09 
4.5E-09 
3.9E-09 
2.4E-09 

1.6E-09 
1 .OE-09 
1.1E-09 
1.1E-09 
1.8E-09 
1.9E-09 
1.OE-09 
9.OE-IO 
1.1E-09 
2.1E-09 
3.4E-09 
3.6E-09 
4.4E-09 
4.4E-09 
3.8E-09 
2.4E-09 

D i  s tance .  ( m )  . 

Direction 1386 1413 1513 1496 . 1432 1266 1240 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 

I NE 
' N N E  

1.6E-09 
1.OE-09 
1.OE-09 
1.1E-09 
1.8E-09 

1.OE-09 
8.8E- 10 
1. IE-09 
2.1E-09 
3.4E-09 
3'. 6E-09 
4.3E-09 
4.2E-09 
3.7E-09 
2.3E-09 

1.8E-09 

1.5E-09 
9.9E-10 
1.OE-09 
1.1E-09 
1.8E-09 
1.8E-09 
9.9E- 10 
8.5E- 10 
1.OE-09 
2.1E-09 
3.3E-09 
3.5E-09 
4.2E-09 
4.1E-09 
3.6E-09 
2.2E-09 

1.4E-09 
9.1E-10 
9.3E- 10 
1.OE-09 
1.6E-09 
1.6E-09 
9.OE- 10 
7.8E-10 
9.4E-10 
1.9E-09 
3.1E-09 
3.3E-09 
3.9E-09 
3.8E-09 
3.3E-09 
2.OE-09 

1.4E-09 
9.2E-10 
9.4E- 10 
1.OE-09 
1.6E-09 
1.6E-09 
9.1E-10 
7.9E-10 
9.6E-10 
1.9E- 09 
3.1E-09 
3.3E-09 
3.9E-09 
3.9E-09 
3.3E-09 
2.1E-09 

1.5E-09 
9.7E-10 
1.OE-09 
l.lE-09 
1.7E-09 
1.7E-09 

8.4E-10 
1.OE-09 
2. OE- 09 
3.3E-09 
3.5E-09 
4.1E-09 
4.1E-09 
3.5E-09 
2.2E-09 

9.7~-io 

1.7E-09 
l.lE-09 
1.2E-09 
1.2E-09 
2.OE-09 
2.1E-09 
1.1E-09 
9.8E-10 
1.2E-09 
2.3E-09 
3.7E-09 
3.9E-09 
4.7E-09 
4.7E-09 
4.1E-09 
2.6E-09 

1.8E-09 
1.2E-09 
1.2E-09 
1.3E-09 
2.1E-09 
2.1E-09 
1.2E-09 
1.OE-09 
1.2E- 09 
2.4E-09 
3.7E-09 
4.OE-09 
4.8E- 09 
4.9E-09 
4.2E-09 
2.6E-09 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 8 .  

D i s t a n c e  ( m )  

D i  r e c t i  on 1752 1203 871 854 1428 1485 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N'E 

NE 
NNE 

~ ~~ ~ ~ 

l . l E - 0 9  1:9E-09 2.7E-09 2.7E-09 
7.5E-.10 1.2E-09 1.8E-09 1.8E-09 
7.6E-10 1.2E-09 1.8E-09 1.8E-09 
8.4E-10 1.3E-09 1.8E-09 1.9E-09 
1.3E-09 2.1E-09 3.OE-09 3.1E-09 
1.3E-09 2.2E-09 3.5E-09 3.6E-09 
7.3E-10 1.2E-09 1.9E-09 1.9E-09 
6.4E-10 1.OE-09 1.6E-09 1.6E-09 
7.8E-10 1.2E-09 1.8E-09 1.8E-09 
1.6E-09 2.4E-09 3.2E-09 3.2E-09 
2.6E-09 3.8E-09 4.9E-09 4.9E-09 
2.8E-09 4.1E-09 5.2E-09 5.2E-09 
3.2E-09 5.OE-09 6.8E-09 6.9E-09 
3.1E-09 5.OE-09 7.3E-09 7.4E-09 
2.7E-09 4.4E-09 6.4E-09 6.5E-09 
1.7E-09 2.7E-09 4.1E-09 4.2E-09 

- ~~~~~~ 

1 .5E-09 
9.8E-10 
1.OE-09 
1.1E-09 
1.7E-09 
1.7E-09 
9.8E-10 
8.4E-10 
1.OE-09 
2.OE-09 
3.3E-09 
3.5E-09 
4.1E-09 
4.1E-09 
3.5E-09 
2.2E-09 

.~ 

1.4E-09 
9.3E-10 
9.5E-10 
1 .OE-09 
1.7E-09 
1.6E-09 
9.2E- 10 
8. OE- 10 
9.7E-10 
1.9E-09 
3.1E-09 
3.3E-09 
3.9E-09 
3.9E-09 
3.4E-09 
2.1E-09 
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V e r s i o n  1.00 

Clean A i r  Ac t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l .  Assessment 
Apr 1 6 ,  1998 12:09 am 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT' PROJECT 

7400 WILLEY ROAD 
Address: P . O .  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(rnrem/year 1 

4.05E- 04 

A t  T h i s  L o c a t i o n :  1163 Mete rs  East N o r t h e a s t  

Source Category: .  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P lan t  6 - S tack  Emiss ions  [G21 

D a t a  s e t  Name: 97- 2022- VENT-,G2 
D a t a s e t  Date:  Apr 1 6 ,  1998 12:07 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr 16, 1998 12:09 am 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1163 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  5.24E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  v a l  e n t  

Organ (mrem/y) . 

GONADS 7.71E-07 
BREAST 8.71E-07 
R M A R  4.40E-05 
LUNGS . 3.14E-03 
THYROID 7.53E-07 
ENDOST 5.72E-04 
RMNDR 1.88E-05 

EFFEC ' 4.05E-04 

SY NOPS I S 
Page' 1 
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RADIONUCLLDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source Source 
#1 #2 #3 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  Ci /y  Ci /y  C i / y .  

U - 234 
U-235 
U-236 
U - 238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 1.8E-07 1.8E-07 1.7E-07 5.4E-07 
Y 1.00 9.6E-09 9.6E-09 9.2E-09 2.8E-08 
Y 1.'00 7.OE-09 7.OE-09 6.8E-09 2:1E-08 
Y 0.30 2.OE-07 2.OE-07 1.9E-07 6.OE-07 
W * 0.30 1.3E-10 1.3E-10 1.2E-10 3.8E-10 
W 0.30 5.1E-10 5.1E-10 5.OE-10 1.5E-09 
Y 0.30 5.4E-09 5.4E-09 5.2E-09 1.6E-08 
Y 0..30 1.6E-08 1.6E-08 1.5E-08 4.7E-08 
Y 0.30 8.5E-10 8.5E-10.8.2E-10 2.5E-09 
Y 0.30 8.OE-07 8.OE-07 7.7E-07 2.4E-06 

SITE I N F O R M A T I O N  

S Y N O P S I S  
Page 2 

Temperature:  . 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
Mixing H e i g h t :  950 m 



Apr 16, 1998 12:09 am S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source Number: 1 2 3 

S tack  H e i g h t  ( m ) :  8.00 8.00 1.00 
D iamete r  ( m )  : 0.30 0.30 0.15 

Plume R i s e  
Momentum (m/s ) :  9.44E-01 9.44E-01 2.59E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA - 

Vegetabl  e M i  1 k Meat 

F r a c t i o n  Home Produced: .O. 700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601  0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1163 1595 2340 1543 2221 2630 2078 1707 1258 1950 
2017 1781 2690 1864 2115 2209 2168 2164 2196 1616 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 1 6 ,  1998 12:09 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

'Source Category :  REMEDIAT1,ON SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  6 - S tack  Emiss ions  [ G Z I  

Da tase t  Name:  97-2022-VENT-G2 
Da tase t  Date:  Apr 16,  1998 12:07 am 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Se l  e c t e d  
I n d i v i ' d u a l  

Organ ( m r e d y )  

GONADS 7 .71E-07 
BREAST 8 .71E-07 
R MAR 4 .40E-05 
LUNGS 3 .14E-03 
THYROID 7.53E- 07 

. ENDOST 5.72E- 04 
RMNDR 1.88E-05 

EFFEC 4.05E- 04  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel  e c t e d  
I n d i v i d u a l  

(mrern/y) 

INGESTION 1.32E-05 
INHALATION 3.92E,-04 
A I R  I M M E R S I O N  1 .93E-11 
GROUND SURFACE 1.42E-07 
I NTERNA L 4.05E - 04  
EXTERNAL 1.42E-07 

TOTAL 4.05E-04 

SUMMARY 
Page 1 

P 



Apr 16, 1998 12:09 a m  
. e  

a 
L 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Sel e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH-228 
TH-230 
TH - 232 
TH-234 

TOTAL 

1.78E-04 
5.29E-06 
3.87E-06 
1.77E-04 
1 .28E-08 
1.86E-08 
9.91E-06 
2.84E-05 
2.20E - 06 

* 3.29E-07 

1 6 2 0  

SUMMARY 
Page 2 

4.05E-04 
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C A N C E R  R I S K  SUMMARY 

Cancer 

L E U K E M I A  
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 

. U R I N A R Y  
OTHER 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4.14E- 11 
2.74E- 11 
1.69E- 13 
1.89E- 12 
5.13E-09 
1.28E- 12 
3.29E-12 
1.83E-12 
7.50E-13 
3.89E-11 
9.17E-13 

TOTAL . 5.24E-09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 7.00E-11 
I NHALATI ON 5.17E-09 
A I R  I M M E R S I O N  4.30E-16 
GROUND SURFACE 3.27E-12 
INTERNAL 5.24E-09 
EXTERNAL 3.27E- 12  

TOTAL 5.24E-09 

SUMMARY 
Page 3 
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Nucl i d e  

u - 234 
u-235 
U-236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH-230 
TH-232 ' 

TH - 234 

N U C L I D E  R I S K  SUMMARY 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.33E-09 
6.94E-11 
4.98E- 11 
2.33E-09 
2.09E-13 
2 .2  0 E - 1.3 
2.00E-10 
2.38E- 10 
1.25E-11 
1.34E- 11 

5.24E-09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on  1163 1595 2340 1543 2221 2630 2078 

N 
NNW * 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SS E 

SE 
ESE 

. E  
.ENE 

NE 
NNE 

~~~~~~ 

L.3:: C..... :: .I... ., 
9 .8E-05 
1.OE-04 
1 .1E-04  
1 .7E-04 
1.8E-04 
1.OE-04 
8 .5E-05  
,1 .OE-04 
1 .9E-04 
3.1E-04 
3.2E-04 
4.OE-04 
4 .1E-04 
3.5.E - 04 
2.2E-04 

1.OE-04 @::::@E@,s 
6.7E-05 
7.3E-05 
1 .2E-04 
l . l E - 0 4  
6.5E-05 
5.7E-05 
6.9E-05 
1.4E-04 
2.2E-04 
2.4E-04 
2.8E-04 
2 .7E-04 
2.4E-04 
1. 5E-04 

1.. ....:.:.:......,... ..... . .............. 
.......? i:.. . .. . *'. ' " '. 

5.9E-05 
3 .9E-05 
. 4.OE-05 . ... . 

7.OE-05 
.6.4E - 0 5  
3.7E-05 
3.3E-05 
4.1E-05 
8.5E-05 
1.4E-04 
1. 5E-04 
1.7E-04 
1.6E-04 
1 .4E-04 
8.5E-05 

. 5g$$ j j i#5  .... < . .-:. . :: ,,.:?~.;.,~~,.:.:.:.~,,.: .,.,.: 

1.1E-04 
6.9E-05 
7.OE-05 
7.6E-05 
1 .2E-04 
1.2E-04 
6.8E-05 
5.9E-05 
7.2E-05 
1 .4E-04 
2.3E- 04 
1 2.5E-04 ....... >.. ............., . .... ...,:.., 8ri1'9 p$y$ 
2.9E-04 
2.5E-04 
1. 5E-04 

, , .... +;, ..:.. ,;z.. ..:.:.. , 

6 .4E-05 
4.2E-05 
4.3E-05 
4.7E-05 
7. 5E-05 
6 .9E-05 
4.OE-05 
3.6E-05 
4.4E-05 
9.1E-05 
1. 5E-04 
1.6E-04 

~~~~~ 1 .8E-04 
j:. ..::s<. . . . . ,+::.. : i... .. 
1. 5E-04 
9.2E-05 

5.OE-05 
3.3E-05 
3.3E-05 
3.7E-05 
~ j g 9 ; @ g @ ~  
5.3E-05 
3.1E-05 
2.8E-05 
3.5E-05 
7.2E-05 
1.2E-04 
1.2E-04 
1.4E-04 
1.3E-04 
1.2E-04 
7.1E-05 

,. . .(......... ..... . . . . . . .,....... 
. .. . . . . . . . . . . . . . . . . . . . 

7. O E  - 0 5  
4.6E-05 
4 .7E-05 
5.2E-05 
8 .2E-05 
7.7E-05 
4.5E-05 
3.9E-05 
4.8E-05 
9.9E-05 

1.7E-04 
2.OE-04 
1.9E- 04 
1 .6E-04 
1.OE-04 

~~~~~~~ :.:si: *:.: 

........~. :.....~..........,.. ..... ..., 

D i  r e c t i  on 1707 1258 1950 2017 1781 2690 1864 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

6.7E-05 
1.1E-04 
1.OE-04 
5.9E-05 
5.2E-05 
6.3E-05 
1 .3E-04 
2.1E-04 
2.2E-04 
2.6E-04 
2 .5E-04 
2 .2E-04 
1 .3E-04  

1 .4E-04  
8 .9E-05 
9.1E-05 
9 .7E-05 
1 .6E-04  
1 .6E-04 
9.OE-05 
7.7E-05 
9.1E-05 
_.......... 1 .8E-04  .. i.. ...................... .: 

3.OE-04 
3 .7E-04 
3 .7E-04  
3 .2E-04  
2.OE-04 

~ - ~ ~ - ~ ~  

7.7E-05 
5.OE-05 
.5.1E-05 
5.6E-05 
9.OE-05 
8.4E-05 
4.9E-05 
4.3E-05 
5.3E-05 
1.1E-04 
1.8E-04 

2.1E-04 
1.8E-04 
l . l E - 0 4  

7.3E-05 
4.8E-05 
4.9E-05 
5.4E-05 
8.6E-05 
8.OE-05 
4.6E-05 
4.1E-05 
5.OE-05 
1.OE-04 
1.7E-04 
1.8E-04 

1.7E-04 
1 .1E-04 

. 8 .7E-05 . . . . . . . . . . . . . . . . . ........ $?@@J L.' ... 

5 .8E-05 
. . . . . . . . . . . . . . . . . . . . ... 

6 .4E-05 
1. O E -  04 
9 .7E-05 
5.6E-05 
4.9E-05 
6.OE-05 
1 .2E-04 
2.OE-04 
2 .1E-04 
2.4E- 04  
2 .4E-04 
2.OE-04 
1 .3E-04 

4 .8E-05 
3.2E-05 
3.2E-05 

3.OE-05 
2.7E-05 
3.4E-05 
6.9E-05 
l . l E - 0 4  
1.2E-04 
1.4E-04 
1.3E-04 
1.1E-04 
6 .9E-05 

8 .'2E - 05 
5.3E-05 
5.5E-05 

9.6E-05 
9.OE-05 
5.2E-05 
4.6E-05 
5.6E-05 
1.1E-04 
1.9E-04 
2.OE-04 
2.3E- 04 
2 .2E-04 
1.9E-04.  
1 .2E-04 

. . . . . . . . .,... ...,.....,_. . . . . 
~ ~ * ~ ~ - ~ ~  
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SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
(All Radionuc l  i d e s  and Pathways) 

. .  

D i s t a n c e  ( m >  

D i  r e c t i  on 2115 2209 2168 2164 2196 1616 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

6 .9 E - 0.5 
I....... 4.5E-05 :.: g... 

5.1E-05 
8.OE-05 
7.5E-05 
4.3E- 05 
3.8E-05 
4.7E-05 
9.7E-05 
1.6E-04 
1.7E-04 
1.9E-04 
1.9E-04 
1.6E-04 
9.9E-05 

@& .,.,,i_, ,$@$ 

6.5E-05 
4.2E-05 ~~~~~-~~ 
4.8E-05 
7.6E-05 
7.OE-05 
4.1E-05 
3.6E-05 
4.5E-05 
9.2E-05 
1.5E-04 
1.6E-04 
1.8E-04 
1.7E-04 
1.5E-04 
-9.3 E - 05 

.......,........ .,... ...._. ........... . ,... 
:.: ... x . .  . . . . . . . . . . . . . . . . , , , . . . . . . . 

6.6E-05 
4.3E-05 

4.9E-05 
~~~~~~ 

i:.... .. ............. J.... ....... 

7.8E-05 
7.2E-05 
4.2E-05 
3.7E-05 
4.6E-05 
9.4E-05 
1.5E-04 
1.6E-04 
1.9E-04 
1.8E-04 
1.5E-04 
9.5E-05 

6.6E-05 
4.3E-05 
4.4E-05 
4.9E-05 
,. 7.8E'- . . . . . . . . . , , . . . . 05 . . . . . 

~~~~~~~~ 

4.2E-05 
: .... *: ._...... ....... ...... 

3.7E-05 
4.6E-05 
9.4E-05 
5.5E-04 
1.6E-04 
1.9E-04 
1.8E-04 
1.5E-04 
9.5E-05 

6.5E-05 
4.2E-05 
4.3E-05 
4.8E-05 
7.6E-05 . . . . . . . , . , . . . . .........../.. 
g$:i'g$$Q . *:.... 3 
4.1E-05 

. . . . . . . . , . . ...... , 

. . . . , . . , , , . . . . . . . . . . . . 

3.6E-05 
4.5E-05 
9.2E-05 
1.5E-04 
1.6E-04 
1.8E-04 
1.8E-04 
1.5E-04 
9.3E-05 

9.9E-05 
6.5E-05 
6.6E-05 
7.2E-05 
1.2E-04 
1.1E-04 
6.4E-05 
5.6E-05 
6.8E-05 
.1.4E-04 
2.2E-04 
2.3E-04 
2.8E-04 
2.7E-04 



Apr 16,  1998 12:09 am 

INDIVIDUAL LIFETIME R I S K  (deaths) 
(All Radionuclides a n d  Pathways) 

SUMMARY 
Page 7 

Distance (m)  

Di rect i  on 1163 1595 2340 1543 2221  2630 2078 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

1.9E-09 
1.3E-09 
1.3E-09 
1 .4E-09 
2.2E-09 
2'. 3E- 09 
1 .3E-09 
1 . l E - 0 9  
1.3E-09 
2.5E-09 
4.OE-09 
4.2E-09 
5.2.E-09 
5.2E-09 
4.5E-09 
2.9E-09 

1.3E-09 
8.4E-10 
8 .6E-10 
9.4E-  10 
1 .5E-09 
1. SE-09 
8 .3E-10 
7.2E-10 
8.8E- 10 
1.8E-09 
2.9E-09 
3.1E-09 
3.6E-09 
3.5E-09 
3.1E-09 
1 .9E-09 

7.6E- 10 
4.9E-10 
5.OE-10 
5.6E-10 

,8.9E- 10  
8.2E-10 

4.2E- 10 
5.2E- 10 
1.1E-09 
1.8E-09 
1.9E-09 
2.2E-09 
2.1E-09 
1.8E-09 
1.1E-09 

4 . 7 ~ - 1 0  

1 .4E-09 
8.8E-10 
9. O E -  10  
9.8E- 10 
1.. 6E- 09 
1.5E-09 
8.7E- 10 
7.6E- 10 
9.2E- 10  
1.9E-09 
3.OE-09 
3.2E-09 
3.8E-09 
3.7E-09 
3.2E-09 
2.OE-09 

8 .2E-10 
5.3E-10 
5.4E-10 
6.OE-10 
9.6E- 10  
8.9E-10 
5 .1E-10 
4.5E-10 
5.6E-  10  
1.2E-09 
1.9E-09 
2.OE-09 
2.3E-09 
2 .2 E -.09 
1.9E-09 
1 .'2E-09 

~ 

6 .4E-  10  
4.1E-10 
4 .2E-10 
4.7E-  10 
7.5E- 10  
6.8E- 10  
3 .9E-10  
3.5E- 10  
4.4E-10 
9.2E- 10 
1.5E-09 
1.6E-09 
1.8E-09 
1.7E-09 
1.5E-09 
9.1E-10 

9.OE-10 
5.8E-10 
5.9E-10 
6.6E- 10  
l . l E - 0 9  
9 .8E-10 
5.6E- 1 0  

.5.OE-10 
6 .1E-10 
1 .3E-09 
2.1E-09 
2.2E-09 
2.6E-09 
2.4E-09 
2.1E-09 
1.3E-09 

Distance (rn) 

Di rect i  on 1707 1258 1950 2017 . 1 7 8 1  2690 1864 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

oQQq" .ESE SE 

E 
0 ENE 

NE 
NNE 

1.2E-09 
7.7E-10 
7.9E- 10 
8 .6E-10 
1.4E-09 
1.3E-09 
7.5E-10 
6.6E-10 
8 .1E-10 
1 .7E-09 
2.7E-09 
2 .8E-09 
3 .3E-09 
3 .2E-09 
2.8E-09 
1 .7E-09 

1.8E-09 
l . l E - 0 9  
1 .2E-09 
1.2E-09 
2.OE-09 
2.1E-09 
1.2E-09 
9.9E-10 
1.2E-09 
2.3E-09 
3.7E-09 
3 .9E-09 
4.8E-09 
4.8E-09 
4.1E-09 
2.6E- 09 

9.8E-10 
6.4E-10 
6.5E-10 
7.2E-10 
1.2E-09 
1.1E-09 
6.2E- 10 
5.4E-10 
6.7E-10 
1.4E-09 
2.3E-09 
2.4E-09 
2.8E-09 
2.7E-09 
2.3E-09 
1.4E-09 

9.4E-10-  
6.1E-10 
6.2E-10 
6.9E-10 
1.1E-09 
1.OE-09 
5.9E-10 
5.2E-10 
6.4E-10 
1.3E-09 
2.2E-09 
2.3E-09 
2.7E-09 
2.6E-09 
2.2E-09 
1.4E-09 

1.1E-09 
7.2E- 1 0  
7 .4E-10 
8 .1E-10 
1.3E-09 
1.2E-09 

6.2E-10 
7.6E- 10  
1.6E-09 
2.5E-09 
2 .7E-09 
3.1E-09 
3.1E-09 
2.6E-09 
1.6E-09 

7. i ~ - i o  

6 .1E-10 
4.OE-10 
4.OE-10 
4.5E-10 
7.2E- 10  
6.6E- 1 0  
3.8E-10 
3.4E-  10 
4.2E-  10  
8 .9E-10 
1.5E-09 
1 .5E-09 
1.8E-09 
1 .7E-09 
1 .4E-09 
8.8E-  10 

1'. 1E-09 
6.8E-10 
6.9E- 10 
7.7E-10 
1.2E-09 
1.2E-09 
6.6E-10 
5.8E-10 
7.2E-10 
1.5E-09 
2.4E-09 , 

2 .6E-09 
3.OE-09 
2 .9E-09 
2.5E-09 
1.5E-09 



r- 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(All  R a d i o n u c l i d e s  and Pathways)  

1620 
. 

SUMMARY 
Page 8 .  

D i s t a n c e  ( m >  

D i r e c t i o n  2115 2209 2168 2164 2196 1616 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

8.8E-10 8.3E-10 8.5E-10 8.5E-10 
5.7E-10 5.3E-10 5.5E-10 5.5E-10 
5.8E-10 5.4E-10 5.6E-10 5.6E-10 
6 .4E-10 6.OE-10 6.2E-10 6.2E-10 
1.OE-09 9.7E-10 9.9E-10 1.OE-09 
9.5E-10 8.9E-10 9.2E-10 9.2E-10 
5.5E-10 5.2E-10 5.3E-10 5.3E-10 
4.8E-10 4.6E-10 4.7E-10 4.7E- IO 
6.OE-10 5.6E-10 5.8E-10 5.8E-10 
1.2E-09 1.2E-09 1.2E-09 1 . 2 E - 0 9 ,  
2.OE-09 '1 .9E-09 2.OE-09 2.OE-09 
2.2E-09 2.OE-09 2.1E-.09 2.1E-09 
2.5E-09 2,.3E-09 2.4E-09 2.4E-09 
2.4E-09 2.2E-09 2.3E-09 2.3E-09 
2.1E-09 1.9E-09 2.OE-09 2.OE-09 
1.3E-09 1.2E-09 1.2E-09 1.2E-09 

8 .3E-10 
5.4E-10 
5.5E- 10 
6 .1E-10 
9.7E-10 
9.OE-10 
5.2E-10 
4.6E-  10 
5.7E-10 
1 .2E-09 
1 .9E-09 
2.1E-09 
2 .4E-09 
2.3E-,09 
1.9E-09 
1 .2E-09 

1 .3E-09 
8.3E-10 
8 .5E-10 
9 .2E-10 
1 .5E-09 
1 .4E-09 
8 .2E-  10 
7 .1E-10 
8 .6E-10 
1 .8E-09 
2 .9E-09 
3.OE-09 
3 .6E-09 
3 .5E-09 
3.OE-09 
1 .9E-09 
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C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:45 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

4.36E-05 

A t  T h i s  L o c a t i o n :  969 Meters  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION S I T E  
Source Type: S tack  

Emiss ion  Year: 1977 

Comments: 1997 N E S H A P  Demonst ra t ion ’  
P l a n t  8 O l i v e r  F i l t e r  [Gll 

Datase t  Name: 97-P239-61 
Da tase t  Date:  Apr 7, 1998 12:24 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7 ,  1998 3:45 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

SY NOPS I S 
Page' 1 

L o c a t i o n  O f  The I n d i v i d u a l :  969 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.68E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) . 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.47E-07 
1.67E-07 
3.59E-06 
3.37E-04 
1.43E-07 
4.97E-05 
4.05E-06 

4.36E-05 



11624) 

A p r  7,  1998 3 : 4 5  pm 
0 

N u c l  i de 

u - 2 3 4  
u - 2 3 5  
U -  236 
U - 238 
RA - 226.  
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1977 

S o u r c e  
#1 TOTAL 

C l a s s  S i z e  C i / y  . C i /y  

Y 1 .00 1 .4E-07 1 .4E-07 
Y 1.00 7.7E-09 7.7E-09 
Y 1 - 0 0  5.3E-09 5.3E-09 
Y 1.00 1 .9E-07 1 .9E-07 
W * 1.00 1 .3E-10 1.3E-10 
W 1.00 5 .2E-10 5.2E-10 
Y 1.00 5.5E-09 5.5E-09 
Y 1..00 3 .8E-10 3 .8E-10 
Y 1.00 8 .6E-10 8.6E-10 
Y 1.00 8.OE-07 8.OE-07 

SITE INFORMATION 

SY N O P S I  S 
Page 2 

Tempera ture :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  n g  He i  g h t  : 950 m 



Apr 7 ,  1998 3 :45  pm 

SOURCE INFORMATION 

Source  Number: 1 

S t a c k  H e i g h t  (m): 
Diamete r  (m): 

Plume R i s e  
Momentum (m/s): 
( E x i t  V e l o c i t y )  

13.72 
0 .25  

1.12E+01 

A G R I  CULTURAL DATA 

Vegetab l  e M i  1 k 
- 

F r a c t i o n  Home Produced:  , .0.700 0.399 
F r a c t i o n  From Assessment Area:  0 .300 0 .601 

F r a c t i o n  Impo t e d :  0.000 0.000 

Food A r r a y s  were 
Defau  

.no t  g e n e r a t e d  f o r  t h i s  r u n .  
t Va lues  used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1252 1207 1926 1561  1265 969 1070 1137 
1308 1318 1238 1236 1850 1382 1190 1186 

S Y N O P S I S  
Page 3 

Meat 

0 .442 
0 .558 
0.000 

1 1 7 1  1312 
1731 1695 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  Assessmen t  
A p r  7 ,  1998 3:45 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S ta t .e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1977 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  8 O l i v e r  F i ' l t e r  1611 

D a t a s e t  Name: 97-P239-61 
D a t a s e t  D a t e :  A p r  7 ,  1998 12:24 am 

Wind F i l e :  WNDFILES\97STAR.WND 



c , A p r  7 ,  1 9 9 8  3 : 4 5  pm 

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ . 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 .47E-  0 7  
1 . 6 7 E - 0 7  
3 .59E-  0 6  
3.37E - 0 4  
1 . 4 3 E - 0 7  
4 . 9 7 E - 0 5  
4 . 0 5 E - 0 6  

4 . 3 6 E - 0 5  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Se lec ted  
I nd i v i  d u a l  

(mrem/y) 

INGESTION . 

INHALATION 
A I R  IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2 .89E-06  
4 .07E-05  
4 .07E-12  
2.88E - 08 
4 . 3 6 E - 0 5  
2.88E - 08 

4 . 3 6 E - 0 5  

SUMMARY 
Page 1 

a 



A p r  7,  1998 3:45 pm 
a 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  ide 

Sel e c t e d  
I nd i v i  d u a l  

(rnrern/y) 

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.85E- 05 
9.45E-07 
6.42E-07 
2.18E-05 
2.39E-09 
3.91E- 09 
1 .27E-06 
8 . 9 1  E -  08 
2.86E-07 
6.47E-08 

4.36E-05 

SUMMARY 
Page 2 



A p r  7 ,  1 9 9 8  3 :45  pm 

C A N C E R  RISK SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

' LEUKEMIA 
BONE 
THY R O I  D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 

' PANCREAS 
U R I N A R Y  
OTHER 

TOTAL. 

4 .03E-12  
2.64E - 1 2  
3 .29E-  1 4  
3.74E- 1 3  
5 . 5 1 E - 1 0  
2 .57E-  1 3  
7 . 4 9 E - 1 3  
2 .33E-  1 3  
1 .45E-  1 3  
8 .46E-  1 2  
1 .77E-13  

5.68E- 1 0  

SUMMARY 
Page 3 

PATHWAY R I S K  SUMMARY 

Pa thway  

S e l  e c t e d  I n d i  v i  d u a l  
T o t ' a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
E XTE RNA L 

TOTAL 

1.55E- 11 
5.52E-10 
9 .05E-  1 7  
6.61E- 1 3  
5 .68E-10  
6 . 6 1 E - 1 3  

5.68E - 10 



Apr  7 ,  1998 3:45 pm 

Nucl i de 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U-234 
U-235.  
U-236 

' U - 2 3 8  
RA - 2 2 6  
RA-228 
TH - 228 
TH - 230 
TH-232 
TH-234 

TOTAL 

2.36E-10 
1.24E- 11 
8.21E-12 
'2 . 8  2 E - 1 0 
3.03E- 14 
3.89E- 1 4  
2 .55E-11 
7 . 3 0 E -  13 
1 . 6 1 E -  12 
3.96E- 12 

5.68E- 10 

SUMMARY 
Page 4 



Apr 7, 1998 3 :45  pm SUMMARY 
Page 5 

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
(A1 1 R a d i o n u c l i d e s  and Pathways)  

D i r e c t i o n  

N 
NNW 

NW 
WNW 

W 
wsw 

s'w 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
N N E  

D i s t a n c e  ( m )  

1252 1207 1926 1561 1265 969 1070 

~~~~-~~ 
f ,..::.. ..:.. . ..,...... . ... . .. 
8 .7E-06 
8 .5E-06 
8.2E-06 
1.4E-05 
1.'9E-05 
1.OE-05 
7.9E-06 
8 .4E-06  
1 .2E-05 
1 .7E-05 
1 .9E-05 
2.8E-05 
3 .2E-05 
2 .9E-05  
2.OE-05 

i ~ ~ ~ - ~ ~  
?. ....... ?::. . . . . . . . . . . . . . . 
9 .1E-06 
8 .9E-06 
8.5E-06 
1 .5E-05 
2.OE-05 
1 .1E-05 
8.3E - 06 
8 .8E-06 
1 .3E-05 
1 .8E-05 
2.OE-05 
2 .9E-05 
3.4E-05 
3 .1E-05  
2.1E-05 

7.5E-06 :t$$J&55BB 
5.1E-06 
5.OE-06 
8 .2E-06 
1.OE-05 
5.8E-06 
4.6E-06 
5.OE-06 
7.8E-06 
1.E-05 
1.2E-05 
1 .7E-05 
1 .9E-05 
1 .7E-05 
1 .2E-05 

,........ ... ......................... . ..... . 
: . . . *:: . . . . . . .::. : :. . . 

9.6E-06 
6.6E-06 

6.3E-06 
1;OE-05 
1 .4E-05 
7.7E-06 
6 .0€ -06  
6.4E-06 
9.6E-06 
1.4E-05 
1.5E-05 
2.2E-05 
2.5E-05 
2 .2E-05 
1 .5E-05 

Gg@g&g 
*... ......... ......... ......,...... .. .. i... .. 

1 .2E-05 
8.6E-06 
8.4E-06 
&:::q;g;-@$ 
1.4E-05 
1.9E-05 
1.OE-05 
7.8E-06 
8.3E-06 
1 .2E-05 
1 .7E-05  
1.9E-05 
2.8E-05 
3 .2E-05 
2.9E-05 

. . ,..,. .,_ ..... . . . . . . . . . . . . 
, , ,.:.*<:, ..:.. ;.:::::::. ..::..;..: 

2.OE-05 

1.7E-05 
1 .2E-05 
1 .1E-05 
1 .1E-05 
,..... 1 .9E-05 . . . . . . . . . . . . . . . . . . . . . . ,.. . . . . .,. . . . . .. . &TK@B 
1.5E-05 
1.1E-05 
1.2E-05 
1 .6E-05 
2 . 3 E - 0 5 .  
2 .6E-05 
3.8E-05 
4 .4E-05 
4.OE-05 
2.8E-05 

. ... .,:::. :.:.. . , .! 

1.5E-05 
1.1E-05 
1.OE-05 
9.8E-06 
1.7E-05 

~~~~~~~ 2 .3E- 05 
: .... :-i ...... :> ... ;-:j ;..: .,.,.: 
9 .8E-06 
1 .OE-05 
1.5E-05 
2 .1E-05 

3 .4E-  05 
3.9E-05 
3 .6E-05 
2 .5E-05 

2.3E- 05 

D i  r e c t i  on 1137 1171 1312 1308 1318 1238 1236 

N 
NNW 

NW 
WNW 

W 
w s w  

sw ' 

ssw 
S 

SSE 
SE 

ESE 

ENE 
NE 

NNE 

.E . 

1 .4E-05  
9 .8E-06 
915E-06 
9 .1E-06 
1 .6E-05  
2 .2E-05 
1 .2E-05  

9 .5E-06 
1 .4E-05  
1.9E-05 
2.1E-05 
3 .1E-05 
3 .6E-05 
3 .3E-05 
2 .3E-05 

@$j@&j 
. ..,... :.::.. ..... . .. ......._. . .. 

1 .4E-05 
9 .4E-06 
9.2E-06 
8 . a ~ - o 6  
1.5E-05 
2.1E-05 
1 .1E-05 
f33:;:&-q@ . ....... .._ . 
. . . . . . . . . . . . . . . . . . 
9 .1E-06 
1.3E-05 
1 .9E-05 
2.1E-05 
3.OE-05 
3.5E-05 
3 .2E-05 
2 .2E-05 

1 .2E-05 
8 .2E-06 
8.OE-06 
7.7E-06 ' 

1 .3E-05 
1 .8E-05 
9 .8E-06 :x;::i:sp@G 
7.9E-06 
1 .2E-05 
1 .6E-05 
1 .8E-05 * 

2 .6E-05 
3 .1E-05 
2.8E-05 
1 .9E-05 

. .,''.i . ... . . ... . . . . . 
.: ...... .t::: ,.,. ::. . .::::*. . ..:., ,. 

1 .2E-05 
8.2E-06 
8 .1E-06 
7.8E-06 
1 .3E-05  
1.8E-05 
9.8E-06 . . . . . . . . . . . . . . . . . . ... . . ?;;::C@$;@$j 

7.9E-06 
1.2E-05 
1 .6E-05 
1.8E-05 
2.7E-05 
3.1E-05 
2.8E-05 
1.9E-05 

: .._.. :.:. . . . . . . . . . . . . . . . . . . . . . 

1 .2E-05 
8.2E-06 
8.OE-06 
7.7E-06 
1 .3E-05 
1 .8E-05 
9.7E-06 
. 7 .4E-06 . . . ., .. . . . . . . . . . . . . . . . ~~';g::qj-; 
1.2E-05 
1 .6E-05 
1.8E-05 
2.6E-05 
3 .1E-05 
2 .8E-05 
1 .9E-05 

:. , ..:4 ,.::. :;:-:.. ,.:.. , : 

1 .3E-05 
8 .8E-06 
8 .6E-06 
8.3E-06 
1 .4E-05 
1.9E-05 
1 .1E-05 
. 8 .1E-06 . . . . . . . ... ... .,.,..... ...,... 

1 .2E-05 
1.7E-05 
1 .9E-05 
2.8E-05 
3 .3E-05 
3.OE-05 
2.OE-05 

~~~~~~~~ 

1. '3E-05 
8 .8E-06 
8 .6E-06  
8 .. 3 E - 0 6 
1 .4E-05  
1 .9E-05 
1 .1E-05  
8 .1E-06  

~~~~~~~ 8 .5E-06 

1 .7E-Q5 
1 .9E-05 
2.8E-05 
3.3E-05 
3.OE-05 
2.OE-05 

,. .... : .... . . , .*:. 
, ...., .. . . . . . .... ......... ...i.. ._.. .._. 



Apr 7, 1998 3 :45  pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A 1  1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 6 

- 

D i s t a n c e  ( m )  
~ ~~ 

D i r e c t i o n  1850 1382 1190 1186 1 7 3 1  1695 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

7 .9  E -.O 6 
5.4E-06 
5.4E-06 
5 .2E-06 
8.6E-06 
1 .1E-05 
6 .1E-06 
4.8E-06 
5.2E-06 
8.IE-06 
1.2E-05 
1 .3E-05 
1.8E-05 
2.OE-05 
1 .8E-05 
1.2E-05 

1 .1E-05 
7.7E-06 
7.6E-06 
7.3E-06 
1 .2E-05 
1 .6E-05 
9 .1E-06 
7.OE-06 
7.4E-06 
1.1E-05 
1 - SE- 05 
1.7E-05 
2.5E-05 
2.9E-05 
2 .6E-05 
1 .8E-05 

1.3E-05 
9.2E -06 
9.OE-06 
8 .7E-06 
1 .5E-05 
2.OE-05 
1 .1E-05 
8 .5E-06 
8 . 9 E - 0 6  
1 .3E-05 
1 . 8 E - 0 5  .............................. &y$ . ~ ; ~ ~ - ~ ~  

3; OE-05 
3 .4E-05 
3,1E-05 
2 .1E-05 

1 .3E-05 
9.3E-06 
9.OE-06 
8.7E-06 
1 .5E-05 
2.OE-05 
1 .1E-05 
8 . 5 E - 0 6  
9 .OE-06 
1 .3E-05 
1.8E-05 

3.OE-05 
3 .5E-05 
3.2E-05 
2.1E-05 

~~~-~~ 
. R:: ...A .................. 

8 .5E-06 
5.9E-06 
5.8E-06 
5.6E-06 
9.3E-06 
1 . 2 E - 0 5  
6 .7E-06 
5 . 3 E - 0 6  
5.6E-06 
8 .7E-06 
1 .2E-05 
1 .3E-05 
1 .9E-05 
2.2E-05 

1.3E-05 

y@@;;rg$ .... .... 
. ..:.:. . .;>. .................. : .... :.:.:.: ..... : .,.,.: 

8 . 7 E - 0 6  
6.  QE-06 
6.OE-06 
5 .8E-06 
9 . 5 E - 0 6  
1 . 2 E - 0 5  
6 .9E-06 
5 .4E-06 
5 .BE-06 
8 . 9 E - 0 6  
1 .3E-05 
1 .4E-05 
2 . O E - 0 5 .  
2 .3E-05 
: ..... :y;:: .... :: ..... ..-..... ......... 
1.4E-05 

@@@qj$ ... 



Apr 7, 1998 3:45 pm SUMMARY 
Page 7 

I N D I V I D U A L  LIFETIME R I S K  (dea ths )  
(A1 1 Rad ionuc l i des  and Pathways) 

D is tance  ( m )  

D i r e c t i o n  1252 1207 1926 1561 1265 969 1070 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
NN E 

1 .6E-  10 1 .'7E- 10 
l . l E - 1 0  1.2E-10 
l . l E - 1 0  l . l E - 1 0  
1.OE-10 l . l E - 1 0  
1 .8E-10 l . 9 E - 1 0  
2 .4E-10 2 .6E-10 
1 .3E-10 1 .4E-10 
1.OE-10 l . l E - 1 0  
l . l E - 1 0  l . l E - 1 0  
1 . 6 E - 1 0  1 . 6 E - 1 0  
2 . 2 E - 1 0  2 .3E-10 
2 .5E-10 2 .6E-10 
3 .6E-10 3 .8E-10 
4 .2E-10 4 .4E-10 
3 . 8 E - 1 0  4.OE-10 
2 . 6 E - 1 0  2 .7E-10 

9 .5E-11 
6.4E- 11 
6 . 4 E - 1 1  
6.2E- 11 
1 .OE-10 
1 .3E-10 
7.3E- 11 
5.7E- 11 
6.2E- 11 
9.9E-11 
1 .4E-10 
1.5E-10 
2.2E-  10 
2.5E- 10 
2.2E-10 ' 

1 .5E-10 

1.2E-10 
8 . 4 E - 1 1  
8 . 3 E - 1 1  
7 . 9 E - 1 1  
1 .3E-10 
1.8E-  10 
9 .8E-11 
7 . 5 E - 1 1  
8.OE-11 
1 .2E-10 
1 . 7 E - 1 0  
1 .9E-10 
2.8E-  1 0  
3 . 2 E - 1 0  
2.9E- 1 0  
1 . 9 E - 1 0  

1.6E- 10 
l . l E - 1 0  
l . l E - 1 0  
1 .DE- 10 
1 .8E-10 
2 .4E-10 
1.3E-10 
9 . 9 E - 1 1  
l . l E - 1 0  
1.6E-10 
2 .2E-10 
2.4E- 10 
3 .6E-10 
4 .2E-10 
3.8E-  10 
2.6E-10 

2.2E-  10 
1.5E- 10 
1.5E-  10 
1.4E-10 
2 .5E-10 
3.5E- 10 
1 .9E-10 
1 .4E-10 
1.5E-10 
2.1E-10 
3.OE-10 
3.4E- 10 
4 .9E-10 
5.7E-10 
5.2E-  10 
3.6E- 10 

2.OE-10 
1.3E-10 
1 .3E-10 
1.3E-  10 
2.2E-10 
3 .  O E -  10 
1.7E- 10 
1.2E- 10 
1 .3E-10 
1.9E- 10 
2 .7E-10 
3.OE-10 
4 .4E-10 
5 .1E-10 
4 .6E-10 
3.2E-10 

~~ ~ 

D i s tance  ( m )  

D i r e c t i o n  1137 1171 1312 1308 1318 1238 1236 

N 1 . 8 E - 1 0  1.8E-10 1 .5E-10 1 . 5 E - I O  1.5E-10 1.6E-10 1 .6E-10 
NNW 1 . 2 E - 1 0  1.2E-10 1.OE-10 1 . O E - 1 0  1.OE-10 l . l E - 1 0  l.lE-10 

NW 1 .2E-10 1 . 2 E - 1 0  1.OE-10 1.OE-10 1.OE-10 l . l E - 1 0  l . l E - 1 0  
W N W  1 .2E-10 l . l E - 1 0  9 .8E-11 90.8E-11 9 . 7 E - 1 1  l . l E - 1 0  l . l E - 1 0  

W 2.OE-10 1 . 9 E - 1 0  1.7E-10 1.7E-10 1.7E-10 1.8E-10 1 . 8 E - 1 0  
w s w  2 . 8 E - 1 0  2 .7E-10 2 .3E-10 2 .3E-10 2.3E-10. 2 .5E-10 2 .5E-10 

sw 1 . 5 E - 1 0  1 . 5 E - 1 0  1.3E-10 1 .3E-10 1.2E-10 1 .4E-10 1 . 4 E - 1 0  
ssw l . l E - 1 0  l . l E - 1 0  9 . 5 E - 1 1  9 .5E-11 9 . 4 E - 1 1  1.OE-10 1.OE-10 

S 1 . 2 E - 1 0  1 .2E-10 1.OE-10 1.OE-10 1.OE-10 l . l E - 1 0  l . l E - 1 0  
SSE 1 . 8 E - 1 0  1 . 7 E - 1 0  1 .5E-10 1 .5E-10 1 .5E-10 1 .6E-10 1 .6E-10 

SE 2 . 5 E - 1 0  2.4E-10 2.1E-10 2 .1E-10 2 . 1 E - 1 0  2 .2E-10 2 .3E-10 
ESE 2 . 8 E - 1 0  2 .7E-10 2.3E-10 2 .3E-10 2 .3E-10 2 .5E-10 2 .5E-10 

E 4 . 1 E - 1 0  3 .9E-10 3.4E-10 3.4E-10 3.4E-10 3 .7E-10 3.7E-10 
ENE 4 . 7 E - 1 0  4 .6E-10 4.OE-10 4.OE-10 4.OE-10 4 .3E-10 4.3E-10 

NE 4 . 3 E - 1 0  4 .2E-10 3 .6E-10 3 .6E-10 3 .6E-10 3.9E-10 3 .9E-10 
NN E 2 . 9 E - 1 0  2 .8E-10 2.4E-10 2.4E-10 2.4E-10 2.6E-10 2 .6E-10 

* *  
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P a g e  8 

INDIVIDUAL LIFETIME RISK ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  and P a t h w a y s )  

~~ 

D i s t a n c e  (rn) 

D i  r e c t i  on 1850 1382 1190 1186 1731 1695 

N 1.OE-10 1.4E-10 1.7E-10 1.7E-10 l.lE-10 l.lE-10 
NNW 6.8E-11 9.7E-11 1.2E-10 1.2E-10 7.3E-11 7.5E-11 
NW 6.7E-11 9.6E-11 l.lE-10 1.2E-10 7.3E-11 7.5E-11 

WNW 6.5E-11 9.2E-11 l.lE-10 l.lE-10 7.OE-11 7.2E-11 
W 1.lE-10 1.6E-10 1.9E-10 1.9E-10 1.2E-10 1.2E-10 

wsw 1.4E-10 2.1E-10 2..6E-lO 2.6E-10 1.6E-10 1.6E-10 
sw 7.7E-11 1.2E-10 1.4E-10 1.4E-10 8.4E-11 8.7E-11 
ssw 6.OE-11 8.8E-11 l.lE-10 l.lE-10 6.5E-11 6.7E-11 
S 6.5E-11 9.4E-11 l.lE-10 l.lE-10 7.OE-11 7.2E-11 

SSE 1.OE-10 1.4E-10 1.7E-10 1.7E-IO l.lE-10 l.lE-10 
SE 1.5E-10 2.OE-10 2.4E-10 2.4E-10 1.6E-10 1.6E-10 

ESE 1.6E-10 2.2E-10 2.6E-10 2.6E-10 1.7E-10 1.7E-10 
E 2.3E-10 3.2E-10 3.9E-10 3.9E-30 2.5E-10 2.5E-10 

ENE 2.6E-10 3.7E-10 4.5E-10 4.5E-10 2.8E-10 2.9E-10 
NE 2.3E-10 3.4E-10 4.1E-10 4.1E-10 2.5E-10 2.6E-10 

NNE  1.6E-10 2.3E-10 2.8E-10 2.8E-10 1.7E-10 1.7E-10 
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F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704  

7400 WILLEY ROAD ' 

. C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

E f f e c t i v e  Dose E q u i v a l e n t  
( m rem/yea  r 1 

A t  T h i s  L o c a t i o n :  1265 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  T y p e :  S t a c k  ' 

E m i s s i o n  Y e a r :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 O l i v e r  F i l t e r  [ G Z ]  
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Wind F i l e :  WNDFILES\97STAR.WND 
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I .  
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1'265 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  4 .16E-10  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i  V a l  e n t .  

(mrem/y)  

GONADS 
BREAST 
R M A R  
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

1 .07E-07  
1 .22E-07 
2 .61E-06  
2 .46E-04  
1 .04E-07  
3 . 6 1 E - 0 5  
2 .95E-06  

EFFEC 3.19E-05 
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A p r  7 ,  1998 3:46 prn S Y N O P S I S  

Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  C i  / y  

U - 234 
U-235 

' U-236 
U-238 

-RA-226 
RA-  228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 1.00 1.4E-07 1.4E-07 
Y 1.00 7 .7E-09 7.7E-09 . 

Y 1.00 5 .3E-09 5.3E-09 
Y 1 .00  1.9E-07 1 .9E-07 
W 1.00 1 .3E-10 1 .3E-10 
W 1 .00  5 .2E-10 5.2E-10 
Y 1 .00  5.5E-09 5.5E-09 
Y 1 .00 3 .8E-10 3 .8E-10 
Y 1 .00  8 .6E-10 8 .6E-10 
Y 1 .00  8.OE-07 8.OE-07 

SITE INFORMATION 

T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c  i p i t a  t i  on: 102 cm/y 
M i x i n g  H e i g h t :  950 rn 
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SOURCE INFORMATION 

Source Number: 1 

S Y  NOPS I S 
Page 3 

S tack  H e i g h t  ( m ) :  13.72 
Dia 'meter  ( m ) :  0.25 

Plume R i s e  
Momentum (m/s ) :  1.12E+01 
( E x i t  V e l o c i t y )  

A G R I  CULTURAL, DATA 

Vegetab l  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0.399 0.442 

F r a c t i o n  Impor ted :  0 .000 0.000 0.000 
F r a c t i o n  From Assess.ment Area:  0.300 0 .601  0.558 . 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
Oefau l  t Va lues  used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1265 1537 2001 1897 2573 2273 2298 1631 1468 2305 
2372 1699 2333 1596 1913 2005 1958 1839 1870 1809 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T .  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7,  1998 3 :46  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P .O.  BOX 398704 . 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 O l i v e r  F i l t e r  [G21 

D a t a s e t  Name: 97-P239-62 
D a t a s e t  D a t e :  Apr  7 ,  1998 12:25 am' 

Wind F i l e :  WNDFILES\97STAR.WND 

' .  
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

1.07E-07 
1.22E-07 
2 .61E-06 
2.46E-04 
1.04E-07 
3 .61E-05 
2.95E-06 

3 . 1 9 E - 0 5 '  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d  i v i  d u a l  
( m rem/y  1 

I NGESTI ON 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

2 .10E-06 
2.98E-D5 
2.98E-12 
2 .12E-08 
3 .19E-05 
2.12E-08 

3 .19E-05 

SUMMARY 
Page 1 

a 



A p r  7 .  1 9 9 8  3:46 pm 
a 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel ected 
I n d i v i d u a l  

( rnrem/y) 

SUMMARY 
Page 2 

.. 

u - 234  
u - 2 3 5  
U - 236  
U - 2 3 8  
R A  - 226 
RA - 228  
TH - 228  
TH - 230 
TH-232 
TH - 234 

1 .35E-05  
6 . 9 1 E - 0 7  
4 . 6 9 E - 0 7  
1 . 6 0 E - 0 5  
1.74E- 09  
2 . 8 5 E - 0 9  
9 .30E-07  
6 . 5 2 E - 0 8  
2 .09E-  07  
4.72E - 0 8  

TOTAL 3 . 1 9 E - 0 5  

'. . 
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C A N C E R  R I S K  SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

2.93E- 12 
1 .92E-  12 
2.40E - 1 4  
2 .74E-13  

. 4 .03E-10  
1 .87E-  13 
5.45E- 13 
1.71E-13 
1 .06E-13  . 
6 .14E-  12 
1.29E- 13 

T O T A L  4 .16E-  10 

PATHWAY R I S K  SUMMARY 

Pa thway  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

INGESTION 
I NHA LAT I O N  
A I R  IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

1.13E- 11 
4.04E- 10 
6.62E- 1 7  
4 .88E-13  
4.15E- 1 0  
4.88E- 13 

4.16E- 10 

I .  



N u c l  i de 

U-234  
U - 2 3 5  

, U -236  
. U - 2 3 8  

RA - 226 
R A  - 228 
TH - 228 
T H - 2 3 0  
T H - 2 3 2  
TH - 234 

T O T A L  

A p r  7 ,  1998 3 : 4 6  pm 

NUCLIDE RISK SUMMARY 

1620 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.73E- 10 
9.04E- 1 2  
6. O O E -  1 2  
2.06E- 10 
2.22E- 14 
2.83E- 14 
1.86E- 11 
5.34E- 13 
1.18E- 12 
1 .43E-  12 

SUMMARY 
Page 4 

4.16E- 10 
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Apr 7 ,  1998 3:46 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N'E 

NE 
NNE 

1.2E-'05 
8 .4E-06 
8 .2E-06 
7.9E-06 
1 .4E-05  
1 .8E-05 
1 .OE-05 
7.7E-06 
8 .1E-06 
1 .2E-05 
1 .7E-05  
1 .9E-05  
2.8E-05 
3 .2E-05 
2 .9E-05  . . . . . . . . .._ . . ...,.,. . . . . 
@$yE-:f$s 
.....':.. ::.. . ..:.:.:.. , ... . .. 

,,, .: . . .. . . . . . . . .,. . . &&$2;;@J@@ 
6.6E-06 
6.5E-06 
6.3E-06 
1.1E-05 
1.4E-05 
7.7E-06 
6.  OE -06  
6 .4E-06 
9.7E-06 
1 .4E-05  
1.5E-05 
2.2E-05 
2.5E-05 
2.3E-05 
1.5E-05 

. . . . . . . . . . . . , . . . . . . . . 7.OE-06 
4.8E-06 
4.8E-06 . . . . . ... . . . . . . . . . . . . . . :p : ....:.:!$@-:@& 

7.7E-06 

5.4E-06 
4.3E-06 
4.6E-06 
7.4E-06 
1.1E-05 
1 .2E-05 
1.6E-05 
1.8E-05 
1.6E-05 
1.1E-05 

. ..-... . , .. , n. i... .. ... . .. . . . .. ..... 

9 . 8 ~ - 0 6  

7.5E-06 
5.1E-06 
5.1E-06 
5.OE-06 
8 .2E-06 
1 .1E-05 
5 .8E-06 
4.6E-06 
4 .9E-06 
7.8E-06 
1 .1E-05 
.......... 1 .2E-05 . . . . . . ...,. ,,....(... . p:Fpf);$ 
2.OE-05 
1.7E-05 
1.2E-05 

:, ,.::*~..~..:,:~~.:.:., , , 

5 .3E-06 
3.6E-06 
3.6E-06 
3.6E-06 
5.9E-06 
7.OE-06 
3 .9E-06  
3 .2E-06 
3 .5E-06 
6.OE-06 
8 .9E-06 
9 .5E-06 
q $ &  1.3E-05 Q$, 

1.2E-05 
8.OE-06 

,. .............................. ..$; .,., ,. ... F.: . '.. ' 

6 .1E-06 6.OE-06 
4.1E-06 4 .1E-06 
4.2E-06 4.1E-06 
4.1E-06 4.1E-06 

6.6E-06 
8 .1E-06 

4.6E-06 4 .5E-06 
3 .7E-06 3.6E-06 
4.OE-06 4.OE-06 
.6.6E-06 
9.7E-06. 
1.OE-05 1.OE-05 
1 .4E-05 -1 .4E-05  
1.6E-05 1 .6E-05  
1.4E-05 1 .4E-05 
9.3E-06 9.2E-06 

D i s t a n c e  ( in)  

D i r e c t i o n  1631 1468 2305 2372 1699 2333 1596 

N 
NNW 

NW 
W N W  

W 
w s w  

s w. 
ssw 

S 
S S E  

S E  
E S E  

ENE 
N E  

NNE 

E .  

. 9. . . .! . ., .9 . . . .E .-. !? 6 @;,;:,$;@!@& . . ..i. t.: . . . . . . .7:.: :. : : 
6 . l E - 0 6  
5.9E-06 
9.8E-06 
1 .3E-05 
7.1E-06 
5 .5E-06 
5.9E-06 
9.1E-06 
1 .3E-05  
1 .4E-05  
2.OE-05 
2.3E -05  
2.1E-05 
1 .4E-05 

1.OE-05 
7.OE-06 
6.9E-06 
6.6E-06 
l . l E - 0 5  
1 .5E-05 
8 .2E-06 
6.3E- 06 
6 .7E-06 
1.OE-05 
1.4E-05 
1 .6E-05  
2 .3E-05 
2 .7E-05 
2 .4E-  05 
1 .6E-05  

6.OE-06 
4.1E-06 
4.1E-06 
4.1E-06 
6.6E-06 
8.1E-06 
4.5E-06 
3.6E-06 
4.OE-06 
6.6E-06 
9.6E-06 
1.OE-05. 

1 .6E-05 
1 .4E-05 
9.1E-06 

~ ~ . ~ ~ - , ~ ~ ~  
. <:;. ... . . . . . . , , . . . . . . . . . . . . . . 

5.8E-06 
4.OE-06 
4.OE-06 
3.9E-06 
6.4E-06 
7.8E-06 
4.3E- 06 
3.5E-06 
3.9E-  06 
6.4E-06 
9 .4E-06 
1.OE-05 
. 1 .4E-05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
. %::;:!5p@;s ... . 

1:3E-05 
8.8E-06 

. .... :. ,. ..:.;:.. ., . . . . . . . . . . . . . , . . , . . . . . 

8.5E-06 
g g @ @ G  
5.8E-06 
5.6E-06 
9 .3E-06 
1 .2E-05 
6.7E-06 
5 .2E-06 
5 .6E-06 
8 .7E-06 
1 .2E-05 
1 .3E-05  
1 .9E-05  
2 .2E-05 
2.OE-05 
1 .3E-05 

.... . ......... . .......................... 

. .% . _._ . . . . .-. . . , . . , 
5 .9E-06 
4.OE-06 
4.OE-06 
4.OE-06 $-$s:p$J@ .... 

8.OE-06 
4 .4E-06  
3 .6E-06 
3 .9E-06 
6 .5E-06 
9 .5E-06  
1.OE-05 
1 .4E-05  
1 .5E-05  
1 .4E-05 
9.OE-06 

. . . . . . ... ..... .iii..i...... (. 
:, , ...? :: .... <,;>-s.: ;.:; 

9.2E-06 
6 .3E-06 
g;;$@@;:ge 
6.OE-06 
1.OE-05 
1.3E-05 
7.3E-06 
5.7E-06 
6.1E-06 
9.3E-06 
1.3E-05 
1.4E-05 
2.1E-05 
2.4E-05 
2.2E-05 
1.4E-05 

.... ...... ..... ... ...... 
: ....... ->.... ...._. ,.....,......... . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  . 

D i  r e c t i  on 1913 2 0 0 5  1958 1839 1870 1809 

N 
NNW 

NW 
W N W  . 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
EN E 

N E  
NNE 

7.4E-06 
5.1E-06 
5.Of-06 
4 .9E-06  
8.1E-06 
1.OE-05 
5.7E-06 
4.5E-06 
4.9E-06 
7.7E-06 
1 .1E-05  
1 .2E-05 
1 .7E-05 
1 .9E-05 
1 .7E-05 
1 .1E-05  

7.OE-06 
4 .8E-06  
4.  BE- 06 
4 .7E-06 
7.7E-06 
9 .8E-06 
5 .4E-06 
4 .3E-06 
4.6E-06 
7.4E-06 
1 .1E-05 
1. ?E-05  
1 .6E-05 
1 .8E-05 
1 .6E-05 
1 .1E-05  

7.2E-06 
4.9E-06 
'@@@g& -.. 

4 .8E-06 
7.9E-06 
1 .OE-05 
5.6E-06 
4 ;4E - 06 
4.8E-06 
7.6E-06 
1 .1E-05 
1 .2E-05 
1 . 7 E - 0 5 ,  
1.. 9 E - 0 5 
1 .7E-05 
1 .1E-05 

................... 
......................................... 

7 .8E-06 
5.3E-06 
5.3E-06 
5 . l E - 0 6  
8.5E-06 

6.OE-06 
4.7E-06 
5.1E-06 
8.OE-06 
l . l E - 0 5  
1.2E-05 
1.8E-05 
2.OE-05 
1.8E-05 
1.2E-05 

~ ~ f ' i ~ ~ 5  . . . .  
..*;.: .. ..:..*, . . .  : ............. ..........:.... 

7 .6E-06 
5.2E-06 
5.2E-06 
5.OE-06 
8.3E-06 

5 .9E-06 
4 .6E-06  
5.OE-06 
7 .9E-06 
1 .1E-05 
1 .2E-05 
1 .7E-05 
2.OE-05 
1 .8E-05 
1 .2E-05 

~~~~;~~~~~ 
.. ,.:.:.. ...................... 

7.9E-06 
5 .4E-06 
5.4E - 0 6  

8.6E - 0 6  
1 .1E-05 
6.2E-06 
4.8E- 06 
5.2E-06 
8 .2E-06 
1 .2E-05 
1.3E-05 . 

1 .8E-05 
2.1E-05 
...... 1 .9E-05 ................. 

5'. 2 E - 06 

:y;:;:?&pyJ5; :: ... 
... .::.*;:. .:.. .:z. ........... 

. . .  
+., 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
NNE 

1.6E:lO 
l . l E - 1 0  
l . l E - 1 0  
1.OE-10 
1 .8E-10 
2 . 4 E - 1 0  
1 . 3 E - 1 0  
9 . 9 E - 1 1  
1.OE-10 
1 . 6 E - 1 0  
2 . 2 E - 1 0  
2 .4E-  10 
3 . 6 E - 1 0  
4 .2E-10 
3 .8E-  10 
2 . 5 E - 1 0  

1 .2E-30 
8 . 4 E - 1 1  
8 . 3 E - 1 1  
8.OE-11 
1 .4E-10 
1 .8E-10 
9.9E- 11 
7.6E-11 
8 . 1 E - 1 1  
1 .2E-10 
'1 .8E - 10 
1.9E-  10 
2 .8E-10 
3 . 3 E - 1 0  
2.9E- 10 
2. O E -  10 

9.OE-11 
6 . 1 E - 1 1  
6 .1E-11 
5.9E-11 
9.8E-  11 
1.3E-10 
6 .8E-11 
5.4E-11 
5.9E- 11 
9.5E-  11 
1.4E-10 
1 .5E-10 
2.1E-10 
2.4E- 10 
2.1E-10 
1.4E-10 

9 . 6 E - 1 1  
6 . 5 E - 1 1  
6.5E- 11 
6 . 3 E - 1 1  
1.OE-10 
1 .4E-10 
7.4E- 11 
5.7E-11 
6 .2E-11 
1.OE-1-0 
1.4E-10 
1.6E-10 
2 .2E-10 
2.5E-10 
2.3E- 10 
1:5E-lO 

6 . 7 E - 1 1  
4 .5E-  11 
4.5E-  11 
4..6E-11 
7 . 4 E - 1 1  
8.9E-  11 
4 . 9 E - 1 1  
4 . O E - 1 1  
4 .4E-  11 
7.6E- 11 
l . l E - 1 0  
1.2E-10 
1.6E-10 
1.8E-10 
1.6E-10 
1.OE-10 

7 .8E-11 
5 . 2 E - 1 1  
5 . 2 E - 1 1  
5 . 2 E - 1 1  
8 . 5 E - 1 1  
l . l E - 1 0  
5 .8E-11 
4 . 6 E - 1 1  
5 .1E-11 
8 .5E-  11 
1.2E-10 
1 .3E-10 
1 .9E-10 
2 .1E-10 
1.8E-  10 
1 .2E-10 

7 .7E-11 
5 . 1 E - 1 1  
5.2E- 11 
5.1E-11 
8 . 4 E - 1 1  
1.OE-10 
5 .7E-11 
4.5E-  11 
5. O E -  11 
8 ..4 E - 1 1 
1.2E-10 
1.3E- 10 
1.8E-10 
2.OE-10 
1.8E-10 
1 .2E-10 

D i s t a n c e  ( m )  

D i  r e c t i  on 1 6 3 1  1468 2305 . 2322 1699 2333 1596 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  
. E  

ENE 
N E  

NNE 

1 . 2 E - 1 0  
7.8E-  11 
7 . 8 E - 1 1  
7 . 5 E - 1 1  
1 . 3 E - 1 0 .  
1 .7E-10 
9 . 1 E - 1 1  
7. O E -  11 
7 . 5 E - 1 1  
1 . 2 E - 1 0  
1 . 7 E - 1 0  
1 .8E-  10 
2 . 6 E -  10 
3.OE-10 
2 . 7 E - 1 0  
1 . 8 E - 1 0  

1 . 3 E - 1 0  
9.OE-11 
8 .8E-  11 
8.5E- 11 
1.4E-10 
1 .9E-10 
l . l E - 1 0  
8 . 1 E - 1 1  
8.6E-  11 
1 . 3 E - 1 0  
1.8E-  10 
2.OE- 10 
3.OE- 10 
3 .  SE-10 
3 .1E-10 
2 .1E-10 

7 .6E-11 
5.1E-11 
5 .1E-11 
5 .1E-11 
8.4E- 11 
1. O E -  10 
5 .7E-11 
4 .5E-11 
5.OE-11 
8 . 4 E - 1 1  
1 . 2 E - 1 0  
1 .3E-  10 
1 .8E-10 
2.OE-.10 
1 .8E-  10 
1.2E-10 

7.4E-11 
5.OE-11 
5. O E -  11 
4 . 9 E - 1 1  
8 .1E-11 
1.OE-10 
5 .5E-11 
4.4E- 11 
4.8E-11 
8 . 2 E - 1 1  
1.2E- 10 
1 .3E-10 
1.8E-  10 
2. OE - lb 
1.7E-  10 
1 .1E-10 

l . l E - 1 0  
7 .4E-11 
7.4E- 11 
7.1E-11 
1.2E-10 
1.6E- 10 
8 .6E-11 
6 . 6 E - 1 1  
7 .1E-11 
1 . 1 E -  10 
1.6E-10 
1 .7E-10 
2 .  5E-'lO 
2 .9E-10 
2.6E- 10 
1.7E- 10 

7 .5E-11 
5 . 1 E - 1 1  
5 .1E-11 
5.OE-11 
8.3E-  11 
1.OE-10 
5 . 6 E - 1 1  
4.5E- 11 
4 . 9 E - 1 1  
8.3E-  11 
1.2E-10 
1 .3E-10 
1 .8E-10 
2.OE-10 
1 .8E-10 
1.2E-10 

1 .2E-10 
8.OE-11 
8.OE-11 
7.7E-31 
1.3E- 10 
1;7E-10 
9.4E- 11 
7.2E-11 
7 . 7 E - 1 1  
1.2E-  10 
1 .7E-10 
1.9E- 10 
2 .7E-10 
3 .1E-10 
2 .8E-10 
1.9E- 10 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  (m) 

D i r e c t i o n  1913 2005 1958 1839 1870 1809 

N 9 .5E-11 9.OE-11 9 . 2 E - 1 1  1.OE-10 9 .8E-11 1.OE-10 
NNW. 6 . 4 E - 1 1  6 .1E-11 6 . 2 E - 1 1  6 . 7 E - 1 1  6 . 6 E - 1 1  6 . 9 E - 1 1  

NW 6 . 4 E - 1 1  6.OE-11 6 . 2 E - 1 1  6 . 7 E - 1 1  6 . 6 E - 1 1  6 . 8 E - 1 1  
WNW 6 . 2 E - 1 1  5 . 9 E - 1 1  6 . 1 E - 1 1  6 .5E-11 6 . 4 E - 1 1  6 . 6 E - 1 1  

W . 1.OE-10 9 . 8 E - 1 1  1.OE-10 l . l E - 1 0  l . l E - 1 0  l . l E - 1 0  
wsw 1.3E-10 1 . 3 E - 1 0  1.3E-10 1 .4E-10 1.4E-10 1 .5E-10 

sw 7.3E-11 6 . 8 E - 1 1  7.OE-11 7 .7E-11 '7 .5E-11 7 .9E-11 
ssw 5 . 7 E - 1 1  5 . 4 E - 1 1  5 .5E-11 6.OE-11 5 .9E-11 6 . 1 E - 1 1  

S 6 . 2 E - 1 1  5 . 8 E - 1 1  6.OE-11 6 .5E-11 6 . 3 E - 1 1  6 . 6 E - 1 1  
SSE 9 . 9 E - 1 1  9 . 5 E - 1 1  9 . 7 E - 1 1  1.OE-10 1.OE-10 1.OE-10 

S E  1 . 4 E - 1 0  1 . 4 E - 1 0  1 . 4 E - 1 0  1 .5E-10 1 . 5 E - 1 0  1 . 5 E - 1 0  
E S E  1 .5E-10 1 . 5 E - 1 0  1 . 5 E - 1 0  1 .6E-10 1 . 6 E - 1 0  1 . 6 E - 1 0  

E 2 . 2 E - 1 0  2 . 1 E - 1 0  2.2E-10 2 .3E-10 2.3E-10 2 . 3 E - 1 0  
ENE 2.5E-10 2 . 4 E - 1 0  2 .4E- IO 2 .6E-10 2 .6E-10 2 .7E-10 

NE 2 .2E-10 2 . 1 E - 1 0  2 .2E-10 2 .4E-10 2 .3E-10 2 .4E-10 
NNE 1 .5E-10 1 . 4 E - 1 0  1 .4E-10 1.6E-10 1.5E-10 1 .6E-10 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7 .  1998 3:48 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P . O .  B O X  398704 

7400 WILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(rnrem/year) 

5.51E-04 

A t  T h i s  L o c a t i o n :  947 M e t e r s . E a s t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S t a c k  

Emiss ion  Year: 1997 

Comments: 1997 N E S H A P  Demons t ra t i on  
P l a n t  8 Eimco F i l t e r s .  1613 

D a t a s e t  Name: 97 -P240-61  
D a t a s e t  Date: Apr  7 ,  1998 12:29 am 

Wind F i l e :  WNDFILES\97STAR.WND 



- Apr 7 ,  1998 3:48 pm 

M A X I M A L L Y  EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  '947 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  7.18E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

S Y N O P S I S  
Page 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

1.84E-06 
2.10E-06 
4.51E-05 
4.26E-03 
1.80E-06 
6.25E-04 
5.09E-05 

5.51E-04 



'L . 

Apr  7,  1998 3:48 pm 

R A D I O N U C L I D E  

Nuc l  i de C1 a s s  

U-234 
U-235 
U - 236 
u - 2 3 8  
R A -  226 
R A -  228 
TH-228 
TH - 230 
TH - 232 
TH- 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

Size 
- 
1.00 
1.00 
1.. 00 
1.00 
1.00 
1 . 0 0  
1 .00  
1.00 
1 . 0 0  
1 .00  

S o u r c e  
#1 

C i  / y  

SY NOPS I S 
Page 2 

E M I S S I O N S  D U R I N G  THE Y E A R  1997 

TOTAL 
C i  /y 

1.8E-06 
9.4E-08 
6 .4E-08 
2 .3E-06 
1 .6E-09 
6 .3E-09 
6 .7E-08 
4 .7E-09 
1.OE-08 
9.8E-06 

1 .8E-06 
9 .4E-08 
6.4E-08 . 
2 .3E-06 
1 . 6 E - 0 9  
6 .3E-09 
6 . 7 E - 0 8  
4 .7E-09 
1.OE-08 
9 .8E-06 

SITE INFORMATION 

T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 

* M i x i n g  H e i g h t :  950 m 



I .  
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SOURCE INFORMATION 

Source  Number: 1 

SY NOPS I S 
Page 3 

S t a c k  H e i g h t  ( m ) :  13.72 
D i a m e t e r  ( m ) :  0 .20 

Plume R i s e  
Momentum ( m / s ) :  1.31E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL. DATA 

. V e g e t a b l e  M i l k  Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
0.558 , F r a c t i o n  From Assessment Area: 0.300 0.601 

F r a c t i o n  Impor ted :  0 .000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  U S E D  FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1255 1207 1913 1543 1245 947 1055 1125 1159 1304 
1301 1315 1241 1242 1861 1397 1212 1208 1750 1708 
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C A P ~ ~ - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7,  1998 3:48 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

I 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 Eimco F i l t e r s  [GI] 

D a t a s e t  Name: 97-PZ40-Gl  
D a t a s e t  Date :  A p r  7, 1998 12:29 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 3 .6  2 E'- 0 5 
I NHA LATI  ON 5 .15E-04 
A I R  I M M E R S I O N  5 .14E-11 
GROUND SURFACE 3 .62E-07 
INTERNAL 5 .51E-04 
EXTERNAL 3 .62E-07 

TOTAL 5. 5 l E - 0 4  

. .  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.84E- 06 
2.10E-06 
4 .51E-05 
4 .26E-03 
1 .80E-06 
6.25E-04 
5.09E- 05 

5.51 E - 0 4  

SUMMARY 
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N U C L I D E  E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Nucl i de 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

U - 234 
v -235  
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH-234 

TOTAL 

2.35E-04 
1.19E-05 
8.11E-06 
2.75E-04 
3.00E-08 
4.91E-08 
1.60E-05 
1.12E-06 
3.62E-06 
8.14E-07 

5.51E-04 

SUMMARY 
Page 2 

. 
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Cancer 

C A N C E R  R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

L E U K E M I A  
BONE 
T H Y R O I D  
B R E A S T  
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

5.06E- 11 
3.32E- 11 
4.13E-13 
4.70E-12 
-6.9 7 E - 09 
3.23E-12 
9.40E- 12 
2.94E-12 
1.82E- 12 
1.06E-10 
2.23E - 12 

SUMMARY 
Page 3 

TOTAL 7.18E-09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
. T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 1.95E-10 
INHALATION 6.98E-09 
A I R  I M M E R S I O N  1.14E- 15 
GROUND SURFACE 8.32E- 12 
INTERNAL 7.17E-09 

, EXTERNAL 8.32E-12 

TOTAL 7.18E-09 
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NUCLIDE R I S K  SUMMARY 

SUMMARY 
Page 4 

Nuc l  i d e  

S e l e c t e d  I n d i v i d u a l  
Tota.1 L i f e t i m e  

F a t a l  Cancer  R i s k  

U - 234 
U-235 
U - 236 

' U - 2 3 8  
RA-226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

3.00E-09 
1.56E- 10 
1.04E-10 
3.55E-09 
3.83E- 13 
4.89E-13 
3.21E-10 
9.21E-12 
2.04E- 11 
2.47E- 11 

7.18E-09 

. 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 1255 1207 1913 1543 1245 947 1055 

N 
NNW 

NW 
WNW 

W 
w s w  
sw 

ssw 
S 

S S E  
S E  

ESE 
E 

EN E 
NE 

NNE 

;@$;5:$.@$ 
: .... ..?> ........... L.. .... 
1 .1E-04 
1.OE-04 
1.OE-04 
1.7E-04 
2.3E-04 
1.3E-04 
9.7E-05 
1.OE-04 
1 .5E-04 
2 .1E-04  
2 .3E-04 
3.4E-04 
4.OE-04 
3.6E-04 
2 .4E-04 

y .! ... :'..@e?::<' ' -,.&: 
: . .+::.. . . . . .::.:.:;. . . .., .. 
1 .1E-04 
1.1E-04 
1.OE-04 
1.8E-04 
2.4E- 04 
1.3E-04 
1.OE-04 
l . l E - 0 4  
1.6E-04 
2.2E-04 
2 .  5E-04 
3.6E-04 
4 .2E-04 
3.8E-04 
2.6E-  04 

. 9 . . . .,3 . . . E . . . . - . . 05 . . , . . . @qiEz& 
6.4E-05 
6.3E-05 
1.OE-04 
1.3E-04 
7.2E-05 
5.7E-05 
6.2E-05 
9.8E-05 
1.4E-04 
1. 5E-04 
2.1E-04 
2.4E- 04 
2.1E-04 
1 .4E-04 

,' .:_ ..,/ +.:-.. . . . . . . . . . . . . . . . . . . . . . . 
1.2E-04 
g. 8.3E-05 ..... i _.._. . . ... . ... 

. : : ~ ~ ~ ~ ~ ~ ' : : : " @ ~  -. . 

7 .9E-05 
1.3E-04 
1 .7E-04 
9.6E-05 
7 . 4 f  - 05 
7.9E-05 
1 .2E-04 . 

1 .7E-04 
1.9E-04 
2 .7E-04 
3 .1E-04 
2.8E-04 
1 .9E-04 

. ... .. _..... :*: ...... : ...._ ;::5: .,._. j _... ; 

1.BE-04 
1.1E-04 
$;:qygp@@ 1.1E-04 

1.7E-04 
2.3E-04 
1.3E-04 
9.8E-05 
1. O E -  04 
1 .5E-04 
2 .1E-04 
2.4E-  04 
3 .5E-04 
4.OE-04 
3.6E-04 
2 .5E-04 

.. ... : .... 
,,,:E:.. , ... , ,..-<, , f:., .. 

2 .2E-04 
1.5E-04 
1.4E-04 
1.4E-04 

~~~~~~ 2 .4E-04 

1.9E- 04 
1.4E-04 
1 .5E-04 
2 .1E-04 
2 .9E-04 
3 .3E-04 
4 .8E-04  
5 .5E-04 
5.1E-04 
3 .  5E-04 

..... ..::.i..: .... ?,:; ... 

1 .9E-04  
1.3E-04 
1.3E-04 
1 .2E-04 
2 .1E-04 
2.9E-04 ~ ~ - ~ ~ - ~ ~  
1.2E-04 
1.3E-04 
1 .8E-04 
2 .6E-04 
2.9E-04 
4 .2E-  04 
4.9E - 04 
4.5E- 04 
3.1E-04 

i.......... ...... ..._. ; ...,.... . 
. . . . . . . . . . . ... . . . . . . . . . 

D i s tance  ( m )  
~ ~~~ 

D i r e c t i o n  1125 1159 1304 1301 1315 1241 1242 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
E S E  

' E  
ENE 

N E  
NNE 

1.8E-04 
1 .2E-04  
1 .2E' 04 
1 .1E-04 
2.OE-04 . 
2 .7E-04 
. 1. . . . . . . 5E-04 . , . . . . . . . . . . . . . ;%;::::::..$p? : $2.3 : ..:&;# '.' 

1 .2E-04 
1.7E-04 
2.. 4E - 04 
2 .7E-04 
3 .9E-04 
4.5E-04 
4.1E-04 
2 .8E-04 

. . ,.... ...._ .... . .. .... . . . , . . 

1 .7E-04 
1 .2E-04 
1.1E-04 
1 ..1E-04 
1.9E-04 
2.6E-04 
1.4E-04 .yy .... . 
.. . .  . '. ..... :; :@g& 
1.1E-04 
1 .7E-04 
2.3E-04 
2 .6E-04  
3 .8E-04 
4.4E-04 
4.OE-04 
2.7E-04 

.. . . . . . . . ... . . ......... . . . . . 

. . ./.. . . . . . . . . . . . . . . . . . 

1 .5E-04 
1.OE-04 
1. O E -  04 
9.6E-05 
1.6E-04 
2.2E-04 
._ 1 .2E-04 . . . . . . . . . . 

9 .8E-05 
1.4E-04 
2.. O E  - 04 
2.2E-04 ' 

3 .3E-04 
3.8E-04 
3.4E - 04 
2.3E-04 

:q2;p- : .:;:is .... :Qg 
.. ,.$?,::.. , ,:. , ]"j: ..._ .. 

~ ~~ 

1. 5E-04 
1.OE-04 
1 .OE-04 
9 .6E-05 
1.6E-04 
2.2E-04 

~ 1.2E- . . . . . . . . . 04 . . . . . . 
... ... . . .~@~$@,~ 

9.8E-05 
1 .5E-04 
2.OE-04 
2.2E-04 
3.3E-04 
3.8E-04 
3.5E-04 
2.3E-04 

.... $ *  .._...._. .... . . , .. 

1. 5E-04 
1 .DE-04 
9.9E-05 
9 .5E-05 
1 .6E-04 
2.2E104 
1.2E-04 
. 9.1E-05 . . . . . . . . , . . . . , . . . . , . . 
~ ~ ~ ~ ~ - ~ . ~  

1.4E-04 
2.OE-04 
2 .2E-04 
3 .3E-04 
3.8E-04 
3.4E-04 
2.3E-04 

::..:+;.. . . . . . . . .. . . . . . . 

1 .6E-04 
1.1E-04 
1 .1E-04 
1.OE-04 
1.7E-04 
2.3E-04 
1.3E-04 
. 9 .8E-05  . . . . . . . . . . . 

1 .5E-04 
2 .1E-04 
2 .4E-04 
3 .5E-04 
4.OE-04 
3 .7E-04 
2.5E-  04 

.. .3;;FBEz$@& . , 
j:, ,.:K:;.: .:;;:;:;.;.,:,:...: 

1 .6E-04 
1 .1E-04 
1 .1E-04 
1. O E -  04 
1.7E - 04 
2 i 3E- 04 
1.3E-04 
9 .8E-05 
; .................... 1 .OE-04 ...,.. :.>: ..:,.,.... 
,p?SF@4 ...,& t.:.,, 

2.1E-04 
2 .4E-04 
3 .  5E-04 
4. O E  - 04 
3 .7E-04  
2 .5E-04 

..... ._.._........... . ...... 
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SUMMARY 
P a g e  6 

INDIVIOUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l  i d e s  a n d  P a t h w a y s )  . 

D i s t a n c e  ( m )  

Di r e c t i  o n  1861 1397 1212 1208. 1750 1708 

N 9 . 6 E - 0 5  
NNW 6 .6E-05 

NW 6 .6E-05 
W N W  . 6 . 4 E - 0 5  

W . 1.OE-04 
w s w  1 .3E-04 

sw 7 .5E-05 
ssw 5 .9E-05 

s 6 .4E-05 
SSE 1 AE-04 

SE 1 .4E-04 
ESE 1 .5E-04 

E 2 .2E-04 
ENE 2 .5E-04 

N E  2 .2E-04 
NNE 1.5E-04 

1 .4E-04 
9 .3E-05 
9.2E-05 
8 .9E-05 
1 .5E-04 
2.OE-04 
1.1E-04 
8 .4E-05 
9.OE-05 
1 .3E-04 ..... :.:.... ... 
.. ...q*@4 is.:. , .;E:, ,,:_,; 

2 . l E - 0 4  
3.OE-04 
3 .5E-04 
3.2E- 04 
2.1E-04 

........................... ; 

1 .6E-04 
1 .1E-04 
1 .1E-04 
1.OE-04 
1.8E-04 
2 . 4  E - 0 4, 
1 .3E-04 
1 .OE-04 
1.1E-04 
1 .6E-04 
g:,:,:. 2.2E-04 ............... 

3 .6E-04 , 

4 i 2E- 04 
3 .8E-04 
2 .6E-04 

.... ..'.'.@Bj':'i'@j .... .̂. . .  
.. .::z::: ..... :.. ..:.:.:.:.. ......... 

1 .6E-04 
1 .1E-04 
l . l E - 0 4  
1.OE-04 
1.8E-04 
2 .4E-04 
1.3E-04 
1 .OE-04 
l . l E - 0 4  
1.6E-04 
~. 2.2E .............. - 0 4  

3.6E - 04 
4.2E-04 
3.8E-04 
2.6E-04 

........ . . ~ ~ ~ ~ ~ ~ ~  

1.OE-04 
7 .1E-05 
7.1E-05 
6 .9E-05 
l . l E - 0 4  
1.5E-04 
8 . 1 E - 0 5  
6.4E-05 
6.8E-05 
1 .1E-04 
1 .5E-04 
1.6E-04 
p7:pg4 ?..!.?E -..0.4 

... . .:*: .;: ..':*$, ..... ...................... 
2 .4E-04 
1 . 6 E - 0 4  

1 . 1 E - 0 4  
7 . 3 E - 0 5  
7 .3E-05 
7 . 1 E - 0 5  
1 . 2 E - 0 4  
1 . 5 E - 0 4  
8 .3E-05 
6 .6E-05 
7.OE-05 
1 .1E-04 
1 . 5 E - 0 4  
1 . 7 E - 0 4  
2 . 4 E - 0 4  
........................ 2 .7E-04 g$s;@:!@4 
1.6E-04 
.. ,.,::-:: ..... : .... :-;..:.,::$,.. 

J 

. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 1255 1207 1913 3 543 1245 947 1055 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

NE 
NNE 

2.OE-09 
1.4E-09 
1 .3E-09 
1.3E-09 
2 .2E-09 
3.OE-09 
1 .6E-09 
1 .2E-09 
1 .3E-09 
1 .9E-09 
2.7E-09 
3.OE-09 
4 .5E-09  
5 .2E-09 
'4 .7E-09 
3 .2E-09  

2 .1E-09 
1 .4E-09 
1 .4E-09 
1 .3E-09 
2 .3E-09 
3.1E-09 
1.7E-09 
1.3E-09 
1.4E-09 
2.OE-09 
2.8E- 09 
3 .2E-09 
4'. 7E-09 
5.4E-09 
4 .9E-09 
3 .3E-09  

1 .2E-09 
8 .OE-  10 
8.OE-10 
7.8E-10 
1 .3E-09 
1.7E-09 
9.OE-10 
7.1E-10 
7.7E-10 
1.2E-09 
1.8E-09 
1.9E-09 
2.7E-09 
3.1E-09 
2.8E-09 ' 

1.8E.-09 

1.5E-09 
1 .OE-09 
1.OE-09 
9.9E-10 
1.7E-09 
2.2E-09 
1.2E-09 
9.3E- 10 
1.OE-09 
1.5E-09 
2.2E-09 
2.4E-09 
3 .5E-09 
4.OE-09. 
3.6E-09 
2.4E-09 

2.OE-09 
1.4E-09 
1.3E-09 
1.3E-09 
2 .2E-09 
3.OE-09 
1 .6E-09 
1 .2E-09 
1.3E-09 
2.OE-09 
2 .7E-09 
3.OE-09 
4.5E-09 
5.2E-09 
4.7E-09 
3 .2E-09 

2.8E-09 
1.9E-09 
1.8E-09 
1.8E-09 
3.1E-09 
4.4E-09 
2.4E-09 
1.8E-09 
1.9E-09 
2.7E-09 
3.8E-09 
4.2E-09 
6.2E-09 
7.2E-09 
6.6E-09 
4.6E-09 

2 .5E-09 
1 .7E-09 
1 .6E-09 
1.6E-09 
2.7E-09 
3.8E-09 
2.1E-09 
1 .6E-09 
1.6E-09 
2.4E-09 
3.3E-09 
3.7E- 09 
5.5E-09 
6.4E-09 
5.8E-09 
4.OE-09 

D i r e c t i o n  1125 1159 1304 1301 1315 1241 1242 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

2 .3E-09 
1 .6E-09 
1 S E - 0 9  
1. 5E-09 
2.5E-09 
3.5E-09 
1.9E-09 
1 .4E-09 
1 .5E-09 
2.2E-09 
3.1E-09 
3.4E-09 
5.1E-09 
5.9E-09 
5.4E-09 
3.7E-09 

2.2E-09 
1 .5E-09 
1.5E-09 
1.4E-09 
2.4E-09 
3 .3E-09 
1 .8E-09 
1.4E-09 
1 .4E-09 
2 .1E-09 
3 .  O E -  09 
3 .3E-09 
4 .9E-09 
5 .7E-09  
5 .2E-09 
3 .5E-09 

I .  9E-09 
1.3E-09 
1.3E-09 
1 .2E-09 
2.1E-09 
2.8E-09 
1.5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2.6E-05 
2.9E-09 
4.3E-09 
4.9E-09 
4.5E-09 
3.OE-09 

1 .9E-09 
1 .3E-09 
1.3E-09 
1.2E-09 
2.1E-09 
2.8E-09 
1.5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2 .6E-09 .  
2 .9E-09 
4.3E-09 
5. O E -  09 
4.5E-09 
3.OE-09 

1.9E-09 
1.3E-09 
1.3E-09 
1.2E-09 
2.1E-09 
2 .8€-09.  
1 .5E-09 
1.2E-09 
1.2E-09 
1.8E-09 
2.6E-09 
2.9E-09 
4.2E-09 
4.9E -09  
4.4E-09 
3.OE-09 

2.OE-09 
1 .4E-09 
1 .3E-09 
1 .3E-09 
2 .2E-09 
3.OE-09 
1 .7E-09 
1 .2E-09 
1.3E-09 
2.OE-09 

.2 .8E-09 
3 .1E-09 
4.5E-09 
5 .2E-09 
4 .8E-09 

.3 .2E-09 

2.OE-09 
1.4E-09 
1.3E-09 
1.3E-09 . 

2.2E -09  
3.OE-'09 
1.7E-09 
1.2E-09 
1.3E-09 
2.OE-09 
2.8E-09 
3.1E-09 
4.5E-09 
5.2E-09 
4 .7E-09 
3.2E-09 
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INDIVIDUAL LIFETIME R I S K  (dea ths)  
( A l l  Radionuclides a n d  Pathways) 

I D i s tance  ( m )  

Di r e c t i  on 1861 1397 1212 1208 . 1750 1708 

N 1 .2E-  09 
NNW, 8 .3E-10 

NW 8.2E-  10 
WNW 8.OE- 10 

W 1 .3E-09 
w s w  1 .7E-09  

sw 9.4E- 10 
ssw 7.3E- 10 

S 8 .  O E -  1 0  
SSE 1.3E-09 

SE 1 .8E-09 
ESE 2.OE-09 

E 2 .8E-09 
E N E  3.2E-09 

N E  2 .9E-09 
NNE 1 .9E-09 

1.7E-09 
1.2E-09 
1.2E-09 
1. 1E'-09 
1.9E-09 
2.6E-09 
1.4E-09 
1.1E-09 
1.1E-09 
1.7E-09 
2.4E-09 
2.7E-09 
3.9E-09 
4.5E-09 
4 .1E-09 
2 .7E-09 

2.1E-09 
1.4E-09 
1 .4E-09 
1 .3E-09 
2.3E-09 
3.1E-09 
1 .7E-09 
1 .3E-09 
1.4E-09 
2.OE-09 
2.8E-09 
3 .1E-09 
4 .6 E -.O 9 
5 .4E-09 
4.9E-09 
3.3E-09 

2.1E-09 
1 .4E-09 
1 .4E-09 
1 .3E-09 
2.3E-09 
3.1E-09 
1.7E-09 
1.3E-09 
1.4E-09 
2.OE-09 
2.8E-09 
3 .2E-09 
4.7E-09 
5.4E-09 
4.9E-09 
3.3E-09 

1.3E-09 
8.9E- 10 
8.9E- 10 
8.6E-10 
1.4E-09 
1.9E-09 
l .OE-09  
7.9E-10 
8.6E-10 
1.3E-09 
1.9E-09 
2.1E-09 
3.OE-09 
3.5E-09 
3.1E-09 
2.OE-09 

1 .4E-09 
9 .2E-10 
9.1E-10 
8 .8E-10 
1 .5E-09 
1 .9E-09 
1. I E - 0 9  
8.2E-  10 
8 .8E-10 
1.4E-09 
2.OE-09 
2.2E-09 
3.1E-09 
3.6E-09 
3.2E-09 
2.1E-09 
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F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 W I  LLEY R O A D  
Address: P . O .  BOX 398704 

C i t y :  CINCINNATI 
State: ,  OH Z ip :  45253-8704 

C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  Ac t  Assessment Package - 1988 

E f f e c t i v e  Dose E q u i v a l e n t  
(mremlyear 1 

3.90E -04 

A t  T h i s  L o c a t i o n :  1272  Me te rs  East Nor theas t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
P l a n t  8 .Eimco F i l t e r s  [GZ] 

Datase t  Name: 97-P240-62 
Da tase t  Date :  Apr 7 ,  1998 12:30 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY E X P O S E D  INDIVIDUAL 

L o c a t i o n  Of The I n d i v i d u a l :  1272 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  5 .08E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  V a l  e n t  

(rnrem/y) . 

GONADS 1.31E-06 
BREAST 1 .49E-06 
R M A R  3 .18E-05 
LUNGS 3 .01E-03 
THYROID 1 .27E-06 
ENDOST 4 . 4 1  E -  04 
RMNDR 3.60E-05 

EFFEC ' 3 .90E-04 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

N u c l i d e  C l a s s  S i z e  

Source  
#1 

C i  / y  

u -234  
u -235  
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00 
Y 1 .00  
Y 1 - 0 0  
Y 1.00 
w ' 1 .00  
w 1.00 
Y 1 .00 
Y 1.00 
y .  1 .00 
Y 1 - 0 0  

1 .8E-06 
9 .4E-08 
6 .4E-08 
2.3E-06 
1 .6E-09 
6 .3E-09 
6 .7E-08 
4 .7E-09 
1.OE-08 
9 .8E-06 

TOTAL 
C i  / y  

1 .8E-06 
9 .4E-08 
6.4E-08 
2.3E-06 
1 .6E-09 
6 .3E-09  
6 .7E-08  
4 .7E-09 
1 .OE-08 
9.8E-06 

S I T E  INFORMATION 

Tempera ture :  , 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng  H e i g h t  : 950 rn 
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Source Number: 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

1 

S tack  H e i g h t  (m): 
Diameter  ( m ) :  

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  V e l o c i t y )  

13 .72  
0 .20  

1.31E+01 

AGR I CULTURAL DATA 

Vegetable M i  1 k 
- 

F r a c t i o n  Home Produced: 0 .700 0.399 
F r a c t i o n  From Assessment Area: 0.300 0.601 

't ed : 0.000 0.000 F r a c t i o n  Impo 

Food A r r a y s  were 
Defau 

n o t  genera ted  f o r  t h i s  r u n .  
t Values used. 

Meat 

0.442 
0.558 
0.000 

DISTANCES U S E D  FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1272 1534 1980 1919 2595 2251 2314 1627 1485 2328 
2394 1694 2311 1578 1900 1992 1945 1820 1850 1 8 2 1  



1620 

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non - Radon I n d i  v i  dua 1 Assessment  
Apr  7 ,  1998 3:48 pm 

F a c i l i t y :  F E R N A L O  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  
A d d r e s s :  P . O .  BOX 398704 

I 7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  8 Eimco F i l t e r s  CG23 

D a t a s e t  Name: 97-P240-62 
O a t a s e t  Date :  Apr 7 .  1998 1.2:30 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

’ S e l e c t e d  

Organ  (mrem/y 1 
I n d i  v i  d u a l  

GONADS 1 .31E-06  
BREAST 1 .49E-06  
R MAR 3 .18E-05  
LUNGS 3 . O l E - 0 3  
THY RO I D 1.27E-06 
ENDOST 4 . 4 1  E -  04  
RMNDR . 3 .60E-05 

EFFEC 3 .90E-04  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pa thway  

S e l  e c t e d  
I n d i v i d u a l  

( m  rem/y  1. 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2.56E- 0 5  
3.64E.- 04 
3.63E- 11 
2 .59E-07  
3 . 9 0 E - 0 4  
2.59E - 0 7  

3 . 9 0 E - 0 4  

SUMMARY 
Page 1 
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Nuc l  i d e  

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y I 

U-234 
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1 .66E-04 
8 .44E-06 
5 .73E-06 
1.95E-04 
2 .12E-08 
3 .47E-08 
1.13E-05 
7.95E-07 
2 .56E-06 

* 5 .75E-07 

3 .9  0,E - 04  

SUMMARY 
Page 2 
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C A N C E R  R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  
\ 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  

' U R I N A R Y  
OTHER 

3.58E - 11 
2.35E- 11 
2.93E- 13 
3.34E- 12 
4.93E-09 
2.29E-12 
6.65E- 12 
2.08E-12 
1.29E-12 
7.50E- 11 
1.58E- 12 

TOTAL . 5.08E- 09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

P a t h w a y '  F a t a l  ' Cancer  R i s k  

INGESTION . 1 .38E-10 
I NHA LAT I ON 4.94E-09 
A I R  I M M E R S I O N  8 .0  8 E - 1 6. 
GROUND SURFACE 5.94E- 12 
INTERNAL . 5.07E-09 
EXTERNAL 5.94E- 12 

TOTAL 5.08E - 09 

SUMMARY 
Page 3 
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b '  1 6 2 0  
SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

Nucl  i d,e 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U - 234 
U-235 
U - 236 
U - 238 
R A -  226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

2.12E-09 
l . l O E - 1 0  
7.33E- 11 
2.51E-09 
2 .71E-13 
3.46E- 13 
2.27E- 10 
6 .51E-12 
1.44E- 11 
1.75E- 11 

5..08E-09 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

~~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 1272 . 1534 1980 1919 2595 2251 2314 

N 
NNW. 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 

NE 
N N E  

E N E  

1.5E-04 
1 .OE-04 
1.OE-04 
9 .7E-05 
1 .7E-04 
2 .2E-04 
1 .2E-04 
9.4.E-05 
9.9E-05 
1. 5E-04 
2.1E-04 
2.3E - 04 
3 .4E-04 
3.9E - 04 
3 .5E-04 p$p;: , ;  ' ' ' ' _... ..> . . . ..-, ...... @p ........ ... ....._.,..........._. 

:3;$@;@yj:g 
:.. .... ..:: . . . . . . .?. : :. , . 
8 .1E-05 
8 . 1 E - 0 5  
7 .8E-05 
1 .3E-04 
1 .7E-04 
9.5E-05 
7 .3E-05 
7 .8E-05 
1 .2E-04 

1 . 9 E - 0 4  
2 .7E-04 
3 .1E-04 
2 .8E-04 
1 .9E-04 

i . 7 ~ - 0 4  

8 . 8 E - 0 5  
6.OE-05 
. 6.OE-05 . . ......\_ . . . . . . . . . . . . . . :yge:::.'.' ,. ,.:::. : ..;:-:@S ' ' 

9 .6E-05 
1 .2E-04 
6 .7E-05 
5.3E-05 
5.8E-05 
9 .3E-05 
1 .3E-04 
1. 5E-04 
2.OE-.04 
2.3E-  04 
2.OE-04 
1 .4E-04 

:. ..... . . ..... . ..... .... ............_..__ 

9 .1E-05 
6 .2E-05 
6 .2E-05 
6.1E-05 
9.9E-05 
1.3E-04 
7.OE-05 
5.5E-05 
6.OE-05 
9.6E-05 
1.4E-04 
1. 5E-04 

2.4E-04 
2.1E-04 
1 .4E-04 

~~~~~-~~ 
e.. . . . . . . . . . . . . . . . . . . . . . . 

6 . 5 E - 0 5  
4;4E-05 
4 . 4 E - 0 5  
4 . 5 E - 0 5  
7 .2E-05 
8 .5E-05 
4 . 8 E - 0 5  
3 . 9 E - 0 5  
4 .3E-05 
,7.4E - 05 
1 . l E - 0 4  
1 . 2 E - 0 4  
......................................... 1 . 6 E - 0 4  
.p:.:... . .. 
:: .:::.:i:g;%.g@g 
1. 5E-04 
9 . 8 E - 0 5  

:.....<.:.... . .......... 

7 .6E-05 
5.2E-05 
5.2E-05 
. 5 . 1 E - 0 5  . . . . .,... _.. .._ . . . . . . . . . . :w3pQ':$ ..:.. "....._ 

1.OE-04 
5.7E-05 
4 . 6 E - 0 5  
5.OE-05 
8 . 3 E - 0 5  
1 .2E-04 
1 . 3 E - 0 4  
1 .8E-04 
2.OE-04 
1 . 8 E - 0 4  
1 .2E-04 

: , . s$.. ,:.. ;.;*;:. , ..,.. .. 

7 .4E-05 
5.OE-05 
5.OE-05 
5.OE-05 
8 .1E-05 
9 .9E-05 
5 .5E-05 
4.4E- 05 
4 .9E-05 
... 8 .1E-05 . . . .............. i...,... .... :. ... ' ~ ~ ~ ~ ~ - , ~ ~  
1 .3E-04 
1 .7E-04 
1 .9E-04 
1 . 7 E - 0 4  
1 .1E-04 

' ...... .t::.. ... . . . ...... ..... ./.... 

D i s t a n c e  ( m )  

D i r e c t i o n  1627 1485 2328 2394 169.4 2311 1578 
~ ~~ 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

5 
S S E  

S E ?  ' 
I E S E  

E 
ENE 

NE 

~ ~ ~ ~ _ _ _ _ _ _  

g:;:yp. .(.. :.: .,+.;$J . ' :...:.!..:..: ........,.. . . 
7 .6E-05 
7 . 5 E - 0 5  
7.3E-05 
1 .2E-04 
1.6E-  04 
8 .7E-05 
6 .8E-05 
7 .3E-05 
1.1E-04 
1 .6E-04 
1 . 7 E - 0 4  
2 .5E-04 
2 .9E-04 
2.6E - 04 

_ _ _ _ _ ~ ~ ~ ~  

1 .2E-04 
8 .5E-05 
8 . 4 E - 0 5  
8 . 1 E - 0 5  

. 1 . 4 E - 0 4  
1 .8E-04 
9 .9E-05 
7.6E-05 
8.1E-05 
. 1 .2E-04 . ... . . . . . . . . . . ;:$,?;::z@@$ . .... 

1 .9E-04 
2 .8E-04 
3 .2E-04 
2 . 9 E - 0 4  

. ... ...... . ........, . ,......,. . ..,..., 

7 . 3 E - 0 5  
5.OE-05 
5.OE-05 
5.OE-05 
8.OE-05 
9 .8E-05 
5 .4E-05 
4 . 4 E - 0 5  
4 .9E-05 
8 . 1 E - 0 5  
1 .2E-04 
1 . 3 E - 0 4  . . . . . . . . . , . . . . . . . . . . . :p@:-;ga; . .... .... 

1 . 9 E - 0 4  
1 . 7 E - 0 4  

:. .'.. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . 

7 .1E-05 
4 .8E-05 
4 .8E-05 
4 .8E-05 
7 .8E-05 
9 .4E-05 
5 .3E-05 
4 .3E-05 
4 .7E-05 
7 .9E-05 
1 .2E-04 
1 .3E-04 
1 .7E-04 w:gu;;@$ . *.. 

1 .6E-04 

........:. . ...._.:.. ..:.. ..:. . i.. . 

. . . . . . . . . . . . . . . . . . . . . . 

... 1 .1E-04 .._.. .. ,. .... ....._..._.,._. . . 
3;:;zF*@,s .... 

7 .2E-05 
6 . 9 E - 0 5  
1 . 2 E - 0 4  
1 S E - 0 4  
8 .3E-05 
6.4E-05 
6 . 9 E - 0 5  
1 .1E-04 
1 S E - 0 4  
1.7E-04 
2 .4E-04 
2.8E - 0 4  
2 .5E-04 

. , . . . . . . . . . . . . . . , , . . . 
7 .4E-05 
5.OE-05 
5.OE-05 
. 5.OE-05 . . . . . . . . , . . _..._ .......,. 
.g!.$g<;&! 
9.9E-05 
5 .5E-05 
4.4E-05 
4.9E-05 
8.1E-05 
1.2E-04 
1 .3E-04 
1.8E-04 
1.9E-04 
1.7E-04 

. . . .. ?:5 .. :... i _..._... ,..... 

1 .1E-04 
7 .9E-05 ;?$@Eg$& 
7.5E-05 
1 .3E-04 
1 ..7E-04 
9 . 1 E - 0 5  
7 .1E-05 
7.6E-05 
1 .2E-04 
1 . 6 E - 0 4  
1 .8E-04 
2.6E,-04 
3.OE-04 
2 .7E-04 

.._... .._. ............. .. ,.. ., 
:: ......-.._I...._ ........ . ..i .... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1900 1992 1945 1820 1850 i 8 2 i  

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
E N E  

N E' 
NNE 

9 .2E-05 
6 .3E-05 
6 . 3 E - 0 5  
6 .1E-05 
1.OE-04 
1 . 3 E - 0 4  
7.1E-05 
5.6E-05 
6 .1E-05 
9 . 6 E - 0 5  
1 . 4 E - 0 4  
1.5E-04 
2 .1E-04 
2 .4E-04 
2 .1E-04 
1 .4E-04 

8 . 7 E - 0 5  
5 . 9 E - 0 5  
5.9E-05 
5 . 8 E - 0 5  
9 . 5 E - 0 5  
1 . 2 E - 0 4  
6 . 7 E - 0 5  
5 . 3 E - 0 5  
5 .7E-05 
9 .2E-05 
1 . 3 E - 0 4  
1 . 4 E - 0 4  
2.OE-04 
2 .3E-04 
2.OE-04 
1 . 3 E - 0 4  

9.OE-05 
6 .1E-05 
6.1E-05 
6.OE-05 
9 .8E-05 
1 . 2 E - 0 4  
6 .9E-05 
5.4E-05 
5.9E-05 
9 .4E-05 
1 .4E-04 
1 .5E-04 
2.1E-04 
2.3E-04 
2 .1E-04 
1 . 4 E - 0 4  

9 .7E-05 
6 .6E-05 
6 .6E-05 
6.4E-05 

7.5E-05 
5 .9E-05 
6.4E-05 
1.OE-04 
1 .4E-04 
1 .6E-04 
2.2E- 04 
2.5E-04 
2 .3E-04 
1 .5E-04 

9 . 5 E - 0 5  
6 . 5 E - 0 5  
6 .5E-05 
6 . 3 E - 0 5  
....................... 1.OE-04 ..................... 
:pq$$$g! :. .:. ..  g 
7 . 3 E - 0 5  
5 .8E-05 
6 .3E-05 
9 . 9 E - 0 5  
1 . 4 E - 0 4  
1 .5E-04 
2 .2E-04 
2 .5E-04 
2 . 2 E - 0 4  
1 . 5 E - 0 4  

...................... 

9 . 7 E - 0 5  
6 . 6 E - 0 5  
6 . 6 E - 0 5  
6 . 4 E - 0 5  
1 . 1 E - 0 4  
1 . 4 E - 0 4  
7 . 5 E - 0 5  
5 . 9 E - 0 5  
6 . 4 E - 0 5  
1 .OE-04 
1 . 4 E - 0 4  
1 . 6 E - 0 4  
2 . 2 E - 0 4  
2.5E - 0 4  
2 . 3 E - 0 4  
~~~,~~~~~~ : .... 
.................... 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radi onucl  i d e s  and Pathways) 

SUMMARY 
Page 7 

D i s t a n c e  ( rn )  

D i  r e c t i  on 1272 1534 1980 1919 2595 2251 2314 

N 1.9E-'09 
NNW 1 .3E-09 

NW 1 .3E-09 
WNW 1 .2E-09  

W . 2 .1E-09 
w s w  2 .9E-09  

sw . 1 .6E-09  
ssw 1 .2E-09 

S 1 .3E-09  
S S E  1 .9E-09 

SE 2 .7E-09 
E S E  3.OE-09 

E 4 .4E-09 
ENE 5 .1E-09 

NE 4.6E-09 
N N E  3 .1E-09 

1 .5E-09 
1 .OE-09 
1 .OE-09 
9 .9E-10  
1 .7E-09  
2 .2E-09  
1 .2E-09 
9 .3E-  10 
1 .OE-09 
1 .5E-09 
2.2E-09 
2 .4E-09 
3 .5E-09 
4.OE-09 
3 .6E-09 
2 .4E-09  

1.1E-09 
7.6E- 10 
7.6E- 10 
7.4E-10 
1 .2E-09  
1 .6E-09 
8.5E-10 
6 .7E-10 
7.3E-10 
1.2E-09 
1.7E-09 
1.9E-09 
2.6E-09 
3.OE-09 
2.6E-09 
1 .7E-09 

1 .2E-09 
7.9E- 10 
7.8E-10 
7.7E-10 
1.3E-09 
1.6E-09 
8.9E- 10 
7.OE-10 
7.6E-10 
1 .'2E-09 
1.8E-09 
1.9E-09 
2.7E-09 
3.1E-09 
2.8E-09 
1.8E-09 

8.2E-10 
5 .5E-10 
5 .6E-10 
5.6E- 10 
9.1E- 10 
1 .1E-09 
6.OE-10 
4.8E-  10 
5.4E-10 
9.4E-10 
1 .4E-09 
1.5E-09 
2.OE-09 
2.2ET09 
1 . 9 E - 0 9 .  
1.3E-09 

9 .7E-10 
6.5E-  10 
6 .5E-10 
6 .5E-10  
1 .1E-09 
1 .3E-09 
7.2E- 10 
5.7E-10 
6.3E-10 
1.1E-09 
1 .6E-09 
1.7E-09 
2.3E-09 
2 . 6 E.- 0 9 
2.3E-09 
1 .5E-09 

9.4E- 10 
6.3E- 10 
6.3E-  10 
6.3E-10 
1 .OE-09 
1 .3E-09 
6.9E- 10 
5.5E-10 
6.1E-10 
1.OE-09 
1.5E-09 
1.7E-09 
2.3E-09 
2.5E-09 
2.2E-09 
1.4E-09 

D i s t a n c e  (rn) 

D i  r e c t i  on 1627 1485 2328 2394 . 1694 2311 1578 

N 1 .4E-09 1 .6E-09 9.3E-10 9.OE-10 1.4E-09 9.4E-10 1 .5E-09 
NNW 9.7E-10 l . l E - 0 9  6 .3E-10 6.1E-10 9.2E-10 6 .3E-10 1.OE-09 

NW 9 .6E-10 l . l E - 0 9  6 .3E-10 6.1E-10 9.1E-10 6 .3E-10 9.9E-10 
WNW 9 .2E-10 1.OE-09 6 .2E-10 6 .1E-10 8.8E-10 6.3E-10 9 .6E-10 

W 1 .6E-09 1 .7E-09 1.OE-09 1.OE-09 1.5E-09 1.OE-09 1 .6E-09 
w s w  2.1E-09 2.3E-09 1 .3E-09 1 .2E-09 1.9E-09 1.3E-09 2 .2E-09 

sw 1.3E-09 1.3E-09 6 .9E-10 6.6E-10 l . l E - 0 9  6 .9E-10 1.2E-09 
ssw 8 .6E-10 9 .7E-10 5 .5E-10 5.3E-10 8 .2E-10 5.5E-10 9.OE-10 

S 9 .3E-10 1.OE-09 6.1E-10 5.9E-10 8.8E-10 6.1E-10 9.6E-10 
SSE - 1 .4E-09 1.6E-09 1.OE-09 1.OE-09 1.4E-09 1.OE-09 1 .5E-09 

S E  2.1E-09 2 .3E-09 1.5E-09 1 .5E-09 2.OE-09 1.5E-09 2.l.E-09 
E S E  2.2E-09 2 .5E-09 1.6E-09 1.6E-09 2.2E-09 1 .7E-09 2 .3E-09 

E 3 .3E-09 3 .6E-09 2.2E-09 2.2E-09 3.1E-09 2.3E-09 3.4E-09 
ENE 3.8E-09 4 .2E-09 2 .5E-09 2.4E-09 3.6E-09 2.5E-09 3 .9E-09 

N E  3 .4E-09 3 .8E-09 2.2E-09 2.1E-09 3.2E-09 2.2E-09 3 .5E-09 
NNE 2.2E-09 2 .5E-09 1 .4E-09 1 .4E-09 2.1E-09 1.4E-09 2 .3E-09 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  ( i n )  

D i  r e c t i  on 1900 1992 1945 1820 1850 1821 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  ' 

E 
€ N E  

N E  
N N E  

1.2E-09 
8 .  O E  - 1.0 
7.9E- 10 
7.7E-10 
1.3E-09 
1 .7E-09 
9.OE- 10 
7.OE- 10 
7.7E-10 
1.2E-09 
1.8E-09 
1.9E-09 
2.8E-09 
3.1E-09 
2.8E-09 
1.8E-09 

l . l E - 0 9  l . l E - 0 9  1.2E-09 1.2E-09 1 .2E-09 
7.5E-10 7 .7E-10 8.4E-10 8.2E-10 8 .4E-10 
7.5E-10 7 .7E-10 8.4E-10 8.2E-10 8.4E-10 
7.4E-10 7 .5E-10 8.1E-10 8.OE-10 8.1E-10 
1.2E-09 1 .3E-09  1.4E-09 1.3E-09 1.4E-09 
1 .6E-09 1 .6E-09  1.8E-09 1.7E-09 1.8E-09 
8 .4E-10 8 .7E-10  9.5E-10 9.3E-10 9 . 5 E - 1 0  
6.6E-10 6 .8E-10  7.4E-10 7.3E-10 7 .4E-10 
7.3E-10 7 .5E-10  8.1E-10 7.9E-10 8 .1E-10 
1.2E-09 1 .2E-09 1.3E-09 1.3E-09 1 .3E-09 
1.7E-09 1 .7E-09  1.9E-09 1.8E-09 1.8E-09 
1.9E-09 1 .9E-09 2.OE-09 2.OE-09 2.OE-09 
2.6E-09 2 .7E-09 2.9E-09 2.8E-09 2.9E-09 
3.OE-09 3.OE-09 3.3E-09 3.2E-09 3.3E-09 
2.6E-09 2 .7E-09 2.9E-09 2.9E-09 2.9E-09 
1.7E-09 1 .8E-09 1.9E-09 1.9E-09 1.9E-09 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment 
A p r  7.  1998 3 :49  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  ' P .O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

7.41E-05 

A t  T h i s  L o c a t i o n :  1016 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  11 Laundry  F a c i l i t y  [GlJ 

D a t a s e t  Name: 97-P274-G1 
D a t a s e t  D a t e :  A p r  7 ,  1998 1 :31  pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  
L i f e t i m e  F a t a l  Cancer R isk :  8.47E-10 

1016 Mete rs  Eas t  N o r t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) . 

GONADS 2.2OE-07 
BREAST 2.42E- 07 
R M A R  2.60E-05 
LUNGS 5.02E- 04 
THY RO I D 2.16E-07 
ENDOST 3.28E- 04 
RMNDR 2.83E-06 

EFFEC ' 7.41E-05 



1620 
Apr  7,  1998 3 :49  pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#l TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 
Y 1 .00 
Y 1 .00  
Y 0 .30 
w * 1 .00  
W 1 . 0 0  
Y 1.. 00 
Y 1 .00 
Y 1 .00 
Y 1 - 0 0  

9 . 9 E - 0 8  9 .9E-08 
1.5E-08.  1 .5E-08 
1 . 5 E - 0 8  1 .5E-08 
7.OE-08 7.OE-08 
3 . 2 E - 1 1  3 . 2 E - 1 1  
1 . 3 E - 1 0  1 .3E-10 
1 . 7 E - 0 8  1 .7E-08 
6 . 7 E - 0 8  6 .7E-08 
2 .4E-08 2 .4E-08 
2.OE-07 2.OE-07 

SITE INFORMATION 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  . 
Page 2 
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SOURCE INFORMATION 

S o u r c e  Number: 1 

SYNOPSIS 
Page 3 

S t a c k  H e i g h t  ( m ) :  3.68 
D i a m e t e r  ( m ) :  0.56 

Plume R i s e  
Momentum ( m / s ) :  1.30E+Ol 
( E x i  t Vel  o c i  t y  1 

AGRICULTURAL DATA 

V e g e t a b l e  M i  1 k M e a t  

F r a c t i o n  Home P r o d u c e d :  . 0.700 0.399 0.442 
F r a c t i o n  F r o m  Assessmen t  A r e a :  0.300 0.601 0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i ' s  r u n .  
D e f a u l t  V a l u e s  u s e d .  

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1343 1308 2048 1680 1378 1016 1057 1102 1132 1256 
1247 1232 1131 1126 1730 1260 1093 1094 1728 1734 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7, 1998 3:49 pm 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  11 Laundry  F a c i l i t y  [Gll 

D a t a s e t  Name: 9 7 - P 2 7 4 - 6 1  
D a t a s e t  D a t e :  Apr  7 ,  1.998 1:31 pm 

Wind F I  1 e :  W N D F I  LES\97STAR. WND 
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SUMMARY 
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ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l  e c t e d  
I n d i v i d u a l  

( rnrem/y) 

GONADS 
B. R E A ST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2 .20E-07  
2 .42E-07  
2 .60E-05  
5.02E - 04  
2 .16E-07  
3 . 2 8 E - 0 4  
2.83E - 0 6  

7 .41E-05  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2 . 1 9 E - 0 6  
7 .18E-05  
2 .43E-12  
5.46E- 0 8  
7 .40E-05  
5.46E- 0 8  

7.41E-05 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

S e l e c t e d  
I n d i v i d u a l  

(mrern/y) 

U - 234 
U-235 
U - 236 
U-238 
RA - 226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

2.40E-05 
2 .06E-06 
2 .05E-06 
1 .53E-05 
6.47E- 10 
1 .05E-09 
4 .36E-06 
1.74E,-O5 
8 .86E-06 
1 .75E-08 

7 .41E-05 

SUMMARY 
Page 2 

.. . 



A p r  7, 1998 3 : 4 9  pm 

Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

SUMMARY 
Page 3 

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

. BONE 
2.27E- 11 
1.50E-11 

5.41E-13 
8 .01E-10 
3.33E- 13 
4.86E- 13 
9.23E-13 
2.15E-13 
5.46E-12 
2.63E- 13 

5.23E: 14 

TOTAL . 8.47E- 10 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i  v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 1.07E- 11 
I NHA LAT I ON 8.35E- 1 0  
A I R  I M M E R S I O N  5.53E- 1 7  
GROUND S U R F A C E  1.26E- 1 2  
I NTERNA L 8.46E-10 
E X J E.R N A L 1.26E- 12 

TOTAL 8.47E- 10 



0 '  
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N u c l  i d e  

U-234  
U - 2 3 5  
U-236 
U - 2 3 8  
RA-226 
RA - 228  
TH - 228 
TH - 230'  
TH-232  
TH - 234 

TOTAL 

SUMMARY 
'Page 4 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

3.13E- 10 
2 . 7 0 E - 1 1  
2.63E- 11 
2.01E- 10 
8 . 3 2 E - 1 5  
1.06E- 1 4  
8.73E- 11 
1.43E- 10 
4 . 9 9 E - 1 1  
5.37E- 13 

8;47E- 10 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and .Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1343 1308 2048 1680 1378 1016 1057 

N 
NNW- 

NW 
W N W  

W 
w s w  

sw 
ssw. 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
NNE 

............... :.y.g:y . . . . .  ::.. .<-:::0;5 
1 .3E-05 
1 . 3 E - 0 5  
1.2E-05 
2 .1E-05 
2 .9E-05 
1 .6E-05 
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 9 E - 0 5  
2 .7E-05 
2 .9E-05 
4.3E-05 
5 .1E-05 
4 .6E-05 
3 . 1 E - 0 5  

:. ..::.y.: ...... ..:.:.:. ...... 
;2.$J3~>34@:$ 
.._.E::. .:. . ..:.:.:.. ....... 
1 .4E-05 
1 .3E-05 
1.2E-05 
2 .2E-05 
3.OE-05 
1 . 6 E - 0 5  
1 . 3 E - 0 5  
1 .3E-05 
2.OE-05 
2.8E -05 
3.OE-05 
4 .4E-05 
5.3E-05 
4.8E- 05 
3.2E-05 

................................. l . l E - 0 5  :@s;@$a:E 
7.5E-06 
7.4E-06 
1.3E-05 
1 .6E-05 
8 .  5E-06 
6 .9E-06 
7.3E- 06 
1 .2E-05 
1 .8E-05 
1.9E-05 
2.6E-.O5 
3.OE-05 
2.6E-05 
1.8E-05 

..... *:<.., ............ 
1 . 4 E - 0 5  
g?.+..%% 9.7E-06 .............. :,:;:sp '.' 

9 .1E-06 
1 . 6 E - 0 5  
2.1E-05 
1 .1E-05 
8 .9E-06 
9.3E-06 
1 .5E-05 
2.2E-05 
2.3E-05 
3.3E-05 
3 . 8 E - 0 5 .  
3 .4E-05 
2.3E-05 

........................... .XI::. _. .::-& 

1 . 9 E - 0 5  
1 .3E-05 
.................................... 1 .2E-05 
pq$g-g$j ....... 

2 .1E-05 
2 . 8 E - 0 5  
.1.5E-05 
1 . 2 E - 0 5  
1 . 2 E - 0 5  
1 . 9 E - 0 5  
2 . 6 E - 0 5  
2 .8E-05 
4 . 2 E - 0 5  
4 . 9 E - 0 5  
4 .4E-05 
3.OE-05 

..................... 

2 .8E-05 
1 .9E-05 
1.8E-05 
1 .7E-05 
3.2E-05 :g:@E#Qs 

1.8E-05 
1 . 9 E - 0 5  
2 .8E-05 
3 . 9 E - 0 5  
4.2E-05 
6 .2E-05 
7 .4E-05 
6 .7E-05 
4.6E-05 

........................................... 
: .... i.. .. 
2 .4E-05 

2 . 7 E - 0 5  
1 . 8 E - 0 5  
1 .7E-05 
1 .6E-05 
3.OE-05 
4 ..2 E - 0 5 :&@;E&@$ . -... 

1 . 7 E - 0 5  
1 . 8 E - 0 5  
2.6E-,05 
3 .7E-05 
3 . 9 E - 0 5  
5 . 9 E - 0 5  
7.OE-05 
6 .4E-05 
-4.4E-05 

............................ 

................. ...................... 

D i s t a n c e  ( m )  

D i  r e c t i  on 1102 1132 1256 1247 1232 1 1 3 1  1126 

1 . 6 E - 0 5  
2 . 4 E - 0 5  
3 . 4 E - 0 5  
3 .6E-05 
5 .4E-05 
6 . 4 E - 0 5  
5.8E-05 
3 .9E-05 

3 .2E-05 3 .3E-05 

N 2 . 5 E - 0 5  2 .4E-05 2 .1E-05 2 .1E-05 2 .2E-05 2 .4E-05 2 .4E-05 
NNW 1 . 7 E - 0 5  1 . 6 E - 0 5  1 .4E-05 1 .4E-05 1 .5E-05 1 . 6 E - 0 5  1.7E-05 

NW 1 .6E-05 1 . 6 E - 0 5  1 .4E-05 1 . 4 E - 0 5  1.4E-05 1 . 6 E - 0 5  1 .6E-05 
W N W  1 .5E-05 1 .5E-05 1.3E-05 1 .3E-05 1 .3E-05 1 . 5 E - 0 5  1.5E-05 

W 2 .8E-05 2 . 7 E - 0 5  2 .3E-05 2 .4E-05 2 .4E-05 2.7E-05 2 .7E-05 
wsw 3 .9E-05 

:33$3Qj.5; sw .. :..y.:. ...................... 
ssw 1 .6E-05 

S 1 . 7 E - 0 5  
S S E  2 . 5 E - 0 5  

S E  3 . 5 E - 0 5  
E S E  3 . 7 E - 0 5  

E 5.5E-05 
' ENE 6 .6E-05 

NE 6.OE-05 
NNE 4 .1E-05 

....................... 
...................... 1 .7E-05 :3:;;:3E$;@5 
1.4E-05 
::, ... f.:.. ..:.. . ..:.:.:.:. ....... 

2 .1E-05 
3.OE-05 
3 .2E-05 
4 .7E-05 
5 .6E-05 
5.OE-05 
3.4E-05 

2 .1E-05 
3.OE-05 
3 .2E-05 
4 .7E-05 
5 .6E-05 
5.1E-05 
3 .4E-05 

3 . 3 E - 0 5  
1 .8E-05 
1.4E-05 :p>q.;pg;s : 

2 .2E-05 
3.OE-05 
3 .2E-05 
4.8E-05 
5 .7E-05 
5.2E-05 
3 .  5E-05 

...................... 
..... :. : ...- :. . .  ............................. 

3 . 8 E - 0 5  
2.OE-05 
1 . 6 E - 0 5  :p.jp...$ 
;, ,j;i;. , ,,i, ::::-gg 
2 . 4 E - 0 5  
3 . 4 E - 0 5  
3 . 6 E - 0 5  
5 .4E-05 
6 . 4 E - 0 5  
5 .8E-05 
3 . 9 E - 0 5  

......................... 

3 .8E-05 
2 .1E-05 
:~~~~~~~ 1 .6E-05 
:: , ..&; ..j , : >-::.. , ::, , : 
2.4E- 05 
3 .4E-05 
3 . 6 E - 0 5  
5 .4E-05 
6 .5E-05 
5 .9E-05 
4.OE-05 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

. .  

D i s t a n c e  ( m )  

D i r e c t i o n  1730 1260 1093 1094 1728 1734 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
NNE 

1 .4E-05 
9 .3E-06 
9 .1E-06 
8 .8E-06 
1 .5E-05 
2.OE-05 
1 . l E - 0 5  
8 .6E-06 
.......................... 9.OE-06 

2.1E-05 
2.2E-05 
3 .2E-05 
3 .7E-05 
3 .3E-05 
2 .2E-05 

;$:;:.:5p;35 . . . . .  ... 
,..:::-::, ..... :::::.. .:.. . 

2 .1E-05 
1 . 4 E - 0 5  
1 .4E-05 
1 .3E-05 
2 .3E-05 
3 .2E-05 
1 . 7 E - 0 5  
1 .3E-05 
1 . 4 E - 0 5  
2 .1E-05 
2.9 E-05 
3 . 1 E - 0 5  
4 .7E-05 
5 .6E-05 
5.OE-05 
3 .4E-05 

2 .5E-05 
1 .7E-05 
1 .6E-05 
1 .5E-05 
2 .9E-05 
4.OE-05 
2 .1E-05 
1.6E-05 
1 .7E-05 
2 .5E-05 
.si"'' 3.5E-05 
. .gE'."":"'"' ....... 
.. ..:. . . .  ,,i.:Q;$ 

5.6E-05 
6.7E-05 
6 .1E-05 
4 . 1 E - 0 5  

.. .::r::. ,..:.. . :::::::.. ...... 

2.5E- 05  
1 . 7 E - 0 5  
1.6E-05 
1.5EY05 
2.9E- 05 
4 .OE- 05 
2 .1E-05 
1 .6E-05 
1 .7E-05 
2.5E-05 
3 .5E-05 
3 .8E-05 5 ;$p:!:?@5 
6.7E-05 
6 . 1 E - 0 5  
4 .1E-05 

............................. 
: .... .... ;,,::-.::.:::: 

1 . 4 E - 0 5  
9.3E-06 
9 .2E-06 
8 .8E-06 
1 .5E-05 
2.OE-05 
1 .1E-05 
8 .6E-06 
9.OE-06 
1 . 5 E - 0 5  
2.1E-05 
2 .2E-05 
3 . 2 E - 0 5  
3.7E-05 
.~z::!sgFg.3 . . . .  

2 .2E-05 

............................... 

.. ..<-.:. ........ .......................... 

1 .4E-05 
9 . 3  E.- 0 6 
9 .1E-06 
8 .8E-06 
1 .5E-05 
2.OE-05 
1 .1E-05 
8 . 5 E - 0 6  
9.OE-06 
1 . 5 E - 0 5  
2 . 1 E - 0 5  
2 . 2 E - 0 5  
3 . 2 E - 0 5  
3.7E-05 
3 .2E-05 ........................ ~ ~ ~ i ~ - ~ ~  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

D is tance  (rn) 

D i  r e c t i  on 1343 1308 2048 1680 1378 1016 1057 

N 2 . 2E - ' l o  
NNW 1.5E-  10 

NW 1 .4E-10  
WNW 1 .3E-10 

W . 2 .4E-10 
w s w  3.3E-  10 

sw 1 .8E-10 
ssw 1.4E-10 

S 1 .4E-  10 
S S E  2 .2E-10 

S E  3 .1E-10 
E S E  3 .3E-30 

E 4.9.E- 10 
ENE 5 .8E-10 

NE 5 .2E-10 
NNE 3.5E-10 

2 .3E-10 
1 .5E-10 
1.5E-  10 
1.4E-  10 
2.5E-  10 
3 .5E-10 
1 .8E-10 
1.4E-  10 
1 .5E-10 
2.3E-  10 
3 .2E-  10 
3 .4E-10 
5 . l E - 1 0  
6.OE- 10 
5 .4E-10 
3.7E-  10 

1 .3E-10 
8 .4E-  11 
8.4E-  11 
8 .2E-11  

,1 .4E-10 
1.8E-10 
9 .6E-11  
7.7E-11 
8.2E- 11 
1.4E-10 
2.1E-10 
2.2E-  10 
3.OE-10 
3.4E-  10 
3 .  O E -  10 
2.OE-10 

1.6E- 10 
1.1E-10 
1 .1E-10 
1 .05 -10  
1.8E-10 
2.4E-10 
1.3E-10 
1.OE-10 
1.OE-10 
1.7E-10 
2.4E-  10 
2 .6E-10 
3 .7E-10 
4.3E-10 
3 .9E-10 
2.6E- 10 

2.1E-10 
1 .4E-10 
1.4E-10 
1.3E-10 
2.3E- 10 
3.2E-10 
1.7E-10 
1.3E-10 
1.4E-10 
2.1E- 10 
3. O E -  10 
3.2E-10 
4.7E-10 
5.6E-,10 
5.OE-1.0 
3 .4E-10 

3 .2E-10 
2.2E-10 
2.OE-10 
1 .9E-10 
3.6E-10 
5.1E-10 
2.7E-10 
2.1E-10 
2.1E-10 
3.2E-10 
4 .4E-10 
4 .7E-10 
7.1E-10 
8.5E- 10 
7.7E- 10 
5.3E-10 

3 .  O E -  10 
2 .1E-10 
1 .9E-10 
1 .8E-10 
3 .4E-10  
4.8E-10 
2.6E-10 
2. O E -  10 
2 .OE- 10 
3 .  O E -  10 
4.2E- 10 
4.5E- 10 
6.7E-10 
8 .  O E -  10 
7.3E- 10  
5. OE-  10 

D is tance  (rn) 

D i r e c t i o n  1102 1132 1256 1247 . . 1232 1131 1126 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

Qosh% S S E  S 

S E  
Q E S E  

E 
E N E  

N E  
NN E 

2 .9E-10 
1 . 9 E - 1 0  
1 .8E-10  
1 .7E-10 
3 .2E-  10 

2 .4E-10 
1 .8E-10  
1 .9E-10 
2 .8E-  10 
4.OE-IO 
4 .3E-10  
6 .3E-10 
7 .6E-10 
6.9E-  10 
4.7E- 10 

4.5E-10 

2.8E- 10 
1 .9E-10 
1 .8E-10 
1 .7E-10  
3 .1E-10 
4 .3E-10  
2.3E-  10 
1 .8E-10 
1 .8E-10  
2 .7E- IO  
3 .8E-10  
4 .1E-10 
6 .1E-  10 
7.3E- 10 
6.6E-  10 
4 .5E-  10 

2.4E-10 
1 .6E-10 
1.5E- 10 
1.5E- 10 
2 .7E-10 
3.7E-  10 
2 . 0 E - 1.0 
1 .5E-10 
1 .6E-10 
2 .4E-10 
3 .4E-10 
3 .6E-10 '  
5.3E- 10 
6 .4E-10 
5.7E-10 
3.9E-  10 

2.4E-10 2.5E-10 
1 .6E-10 1 .7E-10 
1.6E-10 1 .6E-10 
1.5E-10 1 .5E-10 
2.7E-10 2.7E-10 
3.7E-10 3 .8E-10 
2 . 0 E - 1 0 2 . 0 E - '1 0 
1.5E-10 1 .6E-10 
1.6E-10 1.6E-10 
2.4E-10 2.5E-10 
3.4E-10 3 .4E-10 
3.6E-10 3 .7E-10 
5.4E-10 5 .5E-10 
6 .4E-10  6.5E-10 
5.8E-10 5 .9E-10 
3.9E-10 4.OE-10 

2 .8E-10 
1.9E- 10 
1.8E- 10 
1 .7E-10 
3.1E-10 
4.3E-10 
2.3E-10 
1.8E- 10 
1 .8E-10 
2 .7E-10  
3 .8E-10 
4 .1E-10 
6 .1E-10  
7.3E-  10  
6.6E-10 
4.  SE- 10  

2.8E-10 
1.9E- 10 
1.8E-10 
1.. 7E- 10 
3 .1E-10 
4.4E-10 
2.3E-10 
1.8E- 10 
1.8E-10 
2.8E-10 
3 .9E-10 , 

4 .1E-10 
6.2E-10 
7.4E-10 
6.7E-10 
4.5E-10 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
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D i s t a n c e  (m) 

D i  r e c t i  on 1730 1260 1093 1094 1728 1734 

N 1 .6E-10 
NNW * 1 .OE-10 

NW 1 . O E - 1 0  
WNW 9.9E-  11 

W 1.7E-10 
w s w  2 .3E-10 

SW 1.2E-  10 
ssw 9 .6E-11 

s 1.OE-10 
S S E  1 .7E-10 

S E  2.4E-  10 
E S E  2.5E-  10 

E 3 .6E-10 
E N E  4 . 2 E - 1 0  

NE 3 . 7 E - 1 0  
N N E  2 .5E-10 

2 . 4 E - 1 0  
1 . 6 E - 1 0  
1 .5E-10 
1 . 5 E - 1 0  
2 .7E-10 
3 . 7 E - 1 0  
2.OE-10 
1 S E - 1 0  
1 .6E-10 
2 .4E-10 
3 . 4 E - 1 0  
3 .6E-10 
5 . 3 E - 1 0  
6 . 3 E - 1 0  
5 .7E-10 
3 . 9 E - 1 0  

2.9E-  10 
2.OE- 10 
1 . 9 E - 1 0  
1.7E-  10 
3.3E-  10 
4 . 6 E - 1 0  
2 . 4 E - 1 0  
1 .9E-10 
1 . 9 E - 1 0  
2.9E- 10 
4.OE-10 
4.3E-  10 
6 .4E-10 
7 . 7 E - 1 0  
7.OE-10 
4.7E-  10 

2 .9E-  10 
2 .  OE- 1 0  
1 .9E-10 
1 . 7 E - 1 0  
3 ;3E- 10 
4.6E- 10 
2 .4E-10 
1 . 9 E - 1 0  
1 .9E-10 
2.9E-10 
4.OE- 10 
4.3E- 10 
6 .4E-10 
7.7E-10 
7.OE-10 
4.7E-10 

1 . 6 E - 1 0  
1.OE-10 
1. O E -  10 
9 . 9 E - 1 1  
1.7E-10 
2.3E-10 
1 .2E-10 
9 . 6 E - 1 1  
1.OE-10 
1 .7E-10 
2.4E-10 
2.5E-  10 
3.6E-10 
4 .2E-10 
3.7E-10 
2..5E-10 

1 . 6 E - 1 0  
1. OE- 10 
1.OE-10 
9 . 9 E - 1 1  
1 . 7 E - 1 0  
2 . 3 E - 1 0  
1 . 2 E - 1 0  
9 . 6 E - 1 1  
1 .OE-10 
1.7E-  10 
2 . 4 E - 1 0  
2 . 5 E - 1 0  
3 . 6 E - 1 0  
4 .2E-10 
3 . 7 E - 1 0  
2 . 5 E - 1 0  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
A p r  7 .  1998 3 :50  pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
A d d r e s s :  P . O .  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH. Z i p :  45253-8704 

E f f e c t  i v e  Dose Equ i v a  1 e n t  
(mrem/year )  

5 .13E-05 

. 
A t  T h i s  L o c a t i o n :  1336 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  . 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n ,  
B u i l d i n g  11 Laundry  F a c i l i t y  [ G Z I  

D a t a s e t  Name: 97-PZ74-GZ 
D a t a s e t  Date :  Apr 7 ,  1998 1:32 pm 

Wind F i  1 e: WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page’ 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1336 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.86E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  v a l  e n t  

(mrem/y) . 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.53E-07 
1.69E-07 
1.80E-05 
3.47E-04 
1.50E-07 
2.27E-04 
1.96E-06 

5.13E-05 
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a 

Nucl  i d e  C1 a s s  

U-234 
U-235 
U - 236 
U - 238 
RA - 226. 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
w .  
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  

0 .30  
1.00 
1.00 
0.30 
1 .oo 
1.00 
1.00 
1 .oo  
1.00 
1 .oo  

S o u r c e  
#1 

C i  l y  
TOTAL 
c i  / y  

9 .9E-08 
1.5E-08 
1 . 5 E - 0 8  

- 7 .  OE - 08 
3.2E-  11 
1 . 3 E - 1 0  
1 . 7 E - 0 8  
6 . 7 E - 0 8  
2 .4E-08 
2.OE-07 

9 .9E-08 
1 . 5 E - 0 8  
1 S E - 0 8  

3.2E-  11 
1.3E-10 
1 .7E-08 
6 .7E-08 

~ . o E - o ~  

2 . 4 ~ - ~ 8  
2.OE-07 

SITE INFORMATION 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  n g  H e i g h t :  950 m 

1 6 2 0  . 

S Y N O P S I S  
Page 2 
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SOURCE I N F O R M A T I O N  

Source Number: 1 

Stack H e i g h t  ( m ) :  3 .68  
Diameter ( m ) :  0.56 

Plume Rise 
Momentum (m/s) :  1.30E+01 
( E x i t  V e l o c i t y )  

A GR I CULTURAL DATA 

1336 
2320 

S Y N O P S I S  
Page 3 

Vegetabl e M i  1 k M e a t  
- 

F r a c t i o n  Home Produced: 4 .700  0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

D I S T A N C E S  USED F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1645 2100 1821  2528 2342 2177 1742 1347 2252 
1811 2402 1716 2036 2128 2081 1855 1887 1855 

\ 

e .  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1 9 8 8  
.. 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  . 7 ,  1998 3:50 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Y e a r :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  11 L a u n d r y  F a c i l i t y  -[G21 

D a t a  s e t  Name : 9 7 -  P274-,G2 
D a t a s e t  D a t e :  Apr 7, 1998 1 : 3 2  pm 

Wind F i l e :  WNDFILES\97STAR.WND 

- . .. . . . . 
~ 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

S e l e c t e d  
I n d i  v i  dua 1 

(mrem/y 1 

1.53E-07 
1.69E-07 
1.80E- 05 

1.50E-07 
2.27E- 04 
1.96E-06 

3.47EL04 

5.13E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pa thway  

S e l e c t e d  
I n d i  v i  d u a l  

(mrern/y 1 

I N G E S T I O N  1 . 5 l E - 0 6  
I NHA LAT I O N  4.97E-05 
A I R  I M M E R S I O N  1.68E-12 
GROUND S U R F A C E  3.84E- 08  
INTERNAL 5.12E-05 
E X T E  RNA L 3.84E- 08 

TOTAL 5.12E-05 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y )  

U - 234 
U - 2 3 5  
U-236  
U - 238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH- 234 

TOTAL 

1 .66E-05  
1 . 4 3 E - 0 6  
1 .42E-06  
1 .06E-05  
4 .47E-10  
7.29E-10 
3 .01E-06  
1 .21E-05 
6 .13E-06  
1 . 2 1 E - 0 8  

5 . 1 2 E - 0 5  

SUMMARY 
Page 2 

L 
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C A N C E R  R I S K  SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEU KEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 

' BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

1.57E- 11 
1 .04E-  11 
3.65E- 14 
3 .78E-  1 3  
5.54E- 10 
2.32E- 1 3  
3.37E-13 
6 .40E-13  
1 .50E-13  
3.78E- 12  
1.83E- 13 

TOTAL 5.86E- 10 

PATHWAY RISK SUMMARY 

Pa thway  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

INGESTION 
I NHA LATI  ON 
A I R  IMMERSION 
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

7 .39E-12  
5.78E- 10 
3 .83  E - 1.7 
8.91E- 13 
5.85E- 10 
8 .91E-13  

5.86E- 10 

SUMMARY 
Page 3 
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N u c l  i d e  

U - 2 3 4  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA - 226 
RA-228 
TH - 228  
TH - 230  
TH-232  
TH - 234 

TOTAL 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

2 .17E-10  
1 .87E-  11 
1 . 8 2 E - 1 1  
1.39E- 10 
5 .76E-15  
7.31E- 15  
6.04E- 11 
9.87E- 11 
3.45E- 11 
3 .72E-  13 

5:86E- 10 

, 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  (m) 

D i  r e c t i  on 1336 1645 2100 1821 2528 2342 2177 

N 1 .9E-05 
NNW 1 . 3 E - 0 5  

NW 1 . 3 E - 0 5  
W N W  1 .2E-05 

W . 2 .1E-05 
w s w '  2 .9E-05 

SW . 1 .6E-05 
ssw 1 . 2 E - 0 5  

S 1 .3E-05 
SSE 1.9E-  05 

SE 2 . 7 E - 0 5  
E S E  2 . 9 E - 0 5  

E 4 .3E-05 
E N E  5 .1E-05 

N E  4 .6E-05 
NNE 

. . . . . . . . . .  3;l':':'9"i~~s' 
. . . .  ...... :.. : ....-. . . .  ............................... 

. . .  :::;;::; 5:;@4;5 
...................... 
9 . 8 E - 0 6  
9 . 6 E - 0 6  
9 . 2 E - 0 6  
1 . 6 E - 0 5  
2 .1E-05 
1 .1E-05 
9.OE-06 
9 .5E-06 
1.5E-*05 
2 . 2 E - 0 5  
2.  3E-.O5 
3 . 3 E - 0 5  
3 . 9 E - 0 5  
3 . 5 E - 0 5  
2 .3E-05 

1 .1E-03 
7 .2E-06 
7.1E-06 
:.Z:$$@p;;@;g 
1.2E-05 
1 .5E-05 
8 .1E-06 
6.6E-06 
7.OE-06 
1 .2E-05 
1 .8E-05 
1 .9E-05 
2.6E-.05 
2.9E-05 
2.5E-05 
1.7E-05 

...................... 
........ !j: ....................... 

1 .3E-05 
8.6E-06 
8 .5E-06 
8 .2E-06 
1 .4E-05 
1.8E-05 
9.9E-06 
7.9E-06 
8.3E-06 
1.4E-05 
2.OE-05 
............................ 2 .1E-05 
.3i"i"@,E$&S ..*> 

3 .4E-05 
3.OE-05 
2.OE-05 

... I .................. 

8 .6E-06 
5.8E- 06 
5 .8E-06 
5.8E-06 
9.8E-06 
1.2E-05 

.6 .3E-06 
5.2E- 06 
5 .7E-06 
1.OE-05 
1 .5E-05 
1 .6E-05 

2.OE-05 
1 .3E-05 

9 .4E-06 
6 .3E-06 
6 .3E-06 
6 .3E-06 @@@qjs ...... 

1 .3E-05 
7.OE-06 
5 .7E-06 
6.2E-06 
1 .1E-05 
1 .6E-05 
1 .7E-05 
2 .3E-05 
2 .5E-05 
2 .2E-05 
1 .5E-05 

..................................... 
............................. 

1 .OE-05 
6 . 9 E - 0 6  
6 .8E-06 
6 . 8 E - 0 6  
1 .2E-05 
1 . 4 E - 0 5  
7 .7E-06 
6 . 3 E - 0 6  
6 .7E-06 

2 .5E-05 
2 .8E-05 
2 . 4 E - 0 5  
1 . 6 E - 0 5  

D i s t a n c e  ( m >  

D i  r e c t i  on 1742 1347 2252 2320 1 8 1 1  2402 1716 

N 1 . 4 E - 0 5  1 .9E-05 9 .9E-06 9 .6E-06 1 .3E-05 9 .2E-06 1 .4E-05 
NNW 1 .3E-05 6.6E-06 6.4E-06 6 .1E-06 

WNW 8 . 6 E - 0 6  1 .2E-05 6.6E-06 6.4E-06 8 .3E-06 6 . 1 E - 0 6  8 .8E-06 
1 . 5 E - 0 5  2 .1E-05 l . l E - 0 5  l . l E - 0 5  1 . 4 E - 0 5  1 .5E-05 

w s w  2.OE-05 2 .9E-05 1 .4E-05 1 .3E-05 1 .9E-05 2.OE-05 
sw l . l E - 0 5  1 .5E-05 7 .4E-06 7.1E-06 1.OE-05 6 .8E-06 l . l E - 0 5  

ssw 8 .4E-06 1 .2E-05 6.OE-06 5.8E-06 7.9E-06 5 .6E-06 8.5E-06 
S 8 . 8 E - 0 6  1 . 2 E - 0 5  6.5E-06 6.3E-06 8.4E-06 6.OE-06 9.OE-06 

SSE 1 . 4 E - 0 5  l . l E - 0 5  l . l E - 0 5  1 . 4 E - 0 5  l . l E - 0 5  1 .5E-05 
SE 2 .1E-05 1 .7E-05 1 .6E-05 2.OE-05 1 . 6 E - 0 5  2.1E-05 

ESE 2 .2E-05 1 . 8 E - 0 5 '  1 .7E-05 2 .1E-05 1 . 7 E - 0 5  2.2E-05 
E 3 . 1 E - 0 5  4 . 3 E - 0 5  3.OE-05 2 . 2 E - 0 5  3 .2E-05 

, .. , , L. . ',. ENE 3 . 6 E - 0 5  5 .1E-05 3 .5E-05 2 . 5 E - 0 5  3.7E-05 
. .",$ '. .. ' NE 3 . 2 E - 0 5  4 .6E-05 2 .3E-05 2.2E-05 3 .1E-05 2 .2E-05 3 .3E-05 

I I'. . .  . .  i- NN E 2 . 2 E - 0 5  3 . 1 E - 0 5  1 .5E-05 1 .5E-05 2.OE-05 1 . 4 E - 0 5  2 .2E-05 

NW 1 .2E-05 6 .6E-06 6.4E-06 6 .1E-06 i 

W 

' 

. .! . 
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. .  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N E  

NE 
NNE 

1 .1E-05 
7.5E-06 
7.4E-06 
7 .3E-06 
1 .2E-05 
1 .6E-05 
8 .5E-06 
6.8E-06 
7 .3E-06 
1 .2E-05 
1 . 8 E - 0 5  
1.9E-05 
2.6E-05 
3 .  OE - 05 
2.6E-05 
1 .8E-05 

1 .1E-05 
7.1E-06 
7.QE-06 
6.9E-06 
1 .2E-05 
1. 5E-'O5 
8.OE-06 
6.5E-06 
6.9E-06 
1 .2E-05 
1 .8E-05 
1 . 8 E - 0 5  
2 .5E-05 
2.8E-05 
2 .5E-05 
1 .7E-05 

l . l E - 0 5  
7.3E-06 
:sq@$a:6 
7.1E-06 
1 .2E-05 
1 . 5 E - 0 5  
8 .2E-06 
6 .6E-06 
7.1E-06 
1.2E-05 
1 .8E-05 
1 . 9 E - 0 5  
2 .6E-05 
2 .9E-05 
2.6E-05 
1 .7E-05 

......... . ....... : ..... 
'!..4$, . ,.. , . ..; ..... .... ,.... 

1 .3E-05 
8 .4E-06 
8.3E-06 
8 . 0 E, - 0 6 
................ 1.4E-05 :,...,. ......... . ......... 
zI;::2Bp::qys 

9.7E-06 
7.7E-06 
8 .1E-06 
1 .4E-05 
2.OE-05 
2 .1E-05 
2 .9E-05 
3.4E-05 
3.OE-05 
2.OE-05 

:. ..:+:. .... j ,  ..:.w;..: ::::, 

1 .2E-05 
8.2E- 06 
8 .1E-06 
7.9E- 06 
.\.,.,............. 1 .4E-05 ...,....... ...,....... :pqj$?j?;;Q~ 
9.4E-06 
7 .5E-06 
8.OE-06 
1 .3E-05 
1 .9E-05 
2.OE-05 
2.9E-05 
3 . 3 E - 0 5  
2.9E-05 
1 .9E-05 

:: .:*. . ..e.,. .,.. ...... . ....... . ,...._,.... . 

SUMMARY 
P a g e  6 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  Radionuclides and P a t h w a y s )  

D i s t a n c e  ( m )  

D i  r e c t i  on 2036 2128 2081 1855 1887 1855 

1 . 3 E - 0 5  
8 . 4 E - 0 6  
8 .3E-06 
8.OE-06 
1 . 4 E - 0 5  
1 .8E-05 
9 .7E-06 
7.7E-06 
8 .1E-06 
1 . 4 E - 0 5  
2.OE-05 
2 . 1 E - 0 5  
2 . 9 E - 0 5  
3 .4E-05 
3.OE-05 p&p@$ ... ... . . .<:: : :.. __.::I:::, ,: .... :::fi::.. ..). ..: 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  
~~~ ~ ~ ~~ 

D i  r e c t i  o n  1336 1645 2100 1821 2528 2342 2177 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
E N'E 

NE 
NNE 

2 .  2E-'10 
1.5E-  10 
1 . 4 E -  1 0  
1.3E- 10 
2 .4E-10 
3.3E-  10  
1.8E-  10 
1.4E-  10 
1 .4E-10  
2.2E-  10 
3 .1E-10 
3 .3E-10  
4.9E- 10 
5 .9E-10 
5.3E-  1 0 .  
3 .5E-10 

1.7E-  10 
l . l E - 1 0  
l . l E - 1 0  
1.OE-10 
1 .8E-10 
2 .4E-10 
1 .3E-10 
1 . O E -  10 
l . l E - 1 0  
1.7E-10 
2 .5E-10 
2 .6E-10 
3.8E-10 
4 .5E-10 
4.OE-10 
2.6E- 10 

1.2E-10 
8 .1E-11  
8.1E-  11 
7.9E- 11 

.1.4E- 10 
1 .7E-10 
9.2E- 11 
7.4E-11 
7.9E- 11 
1.4E-10 
2.  O E -  10  
2 .1E-10 
2.9E- 10 
3 .3E-10 
2.9E- 10 
1 .9E-10 

1.5E-10 
9 .7E-11 
9 .6E-11 
9.3E- 11 
1.6E-10 
2.1E-10 
l . l E - 1 0  
8.9E- 11 
9.4E-11 
1.6E- 10 
2.3E-10 
2.4E- 10 
3.4E-10 
3.9E-10 
3.5E-10 
2.3E- 10 

9.8E- 11 
6.5E-11 
6 .5E-11 
6 .5E-11 
l . l E - 1 0  
1.3E- 10 
7 . 1 E - 1 1  
5.9E-11 
6 .4E-11 
1.2E-10 
1.8E-10 
1.8E-10 
2.4E-  10 
2.7E -, 10 
2.3E-10 
1.5E-10 

~ 

l . l E - 1 0  
7 . 1 E - 1 1  
7 . 1 E - 1 1  
7 .1E-11 
1.2E-10 
1.5E-  10 
7 .9E-11 
6.4E- 11 
7.OE-11 
1.2E- 10 
1 .9E-10 
2.OE-10 
2.6E-10 
2.9E-10 
2.5E- 10 
1 .7E-10 

1.2E- 10 
7 .8E-11 
7 . 7 E - 1 1  
7.6E- 11 
1.3E-10 
1 .6E-10 
8 .7E-11 
7 . 1 E - 1 1  
7.6E-11 
1.3E-10 
2.OE-10 
2 .1E-10 
2 .8E-10 
3.2E-  10 
2.8E- 10 
1.8E-10 

D i s t a n c e  ( m )  

O i  r e c t i  on 1742 1347 2252  2320 . 1811  2402 1716 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
. ssw 

S 
S S E  

SE 
QS54 ESE 

E 
ENE, 

. -.Y :r+,>'Nr~~ 
. N N E  

QQ 

:. * I .  

1.5E-10 
1.OE-10 
1.OE-10 
9 .8E-11  
1.7.E-10 
2.2E-10 
1 .2E-10 
9 .5E-11  
1.OE-10 
1 .6E-10 
2.4E-10 
2 .5E-10  
3 .6E-10  
4 .1E-10 
3 .7E-  10 
2 .5E-10 

2 .2E-10 
1 .5E-10  
1 .4E-10  
1 .3E-10 
2 .4E-  10 
3.3E-  10 
1.8E-  10 
1 .4E-10 
1 .4E-10 
2.2E- 10 
3.1E-10 
3.3E- 10 
4.9E-10 
5.8E- 10 
5.2E-10 
3.5E- 10 

1 .1E-10  
7 .4E-11  
7.4E- 11 
7.4E-  11 
1.3E-10 
1 .5E-10 
8.3E-1.1 
6.8E- 11 
7.3E- 11 
1.3E-10 
1 .9E-10 
2. O E  - 10 
2.7E-10 
3.OE-10 
2 .7E-10 
1 .8E-10 

1.1E-10 
7.2E-11 
7 .2E-11 
7.2E-13 
1.2E-10 
1.5E- 10 
8.OE-11 
6.5E- 11 
7.OE-11 
1.3E-10 
1.9E-10 
2.OE-10 
2.6E-10 
2.9E- 10 
2.6E-10 
1.7E-10 

1 .5E-10  
9 .8E-11 
9.6E- 11 
9.3E- 11 
1.6E-10 
2 .1E-10 
1. 1E-'10 
9. O E -  11 
9.5E- 11 
1.6E-10 
2.3E-10 
2.4E-10 
3.4E- 10 
3.9E-10 
3.5E-10 
2.3E- 10 

~ _ _ _ _  

1.OE-10 
6.9E- 11 
6.9E-11 
6 .9E-11  
1.2E-10 
1 .4E-10 
7.6E- 11 
6 .2E-11  
6.8E- 11 
1.2E-10 
1.8E- 10 
1.9E-10 
2.6E- 10 
2 .8E-10 
2 .5E-10 
1 .6E-10 

1 .6E-10 
l . l E - 1 0  
1.OE-10 
9.9E-13 
1 .7E-10 
2.3E-10 
1 .2E-10 
9 .7E-11  
1.OE-10 
1 .7E-10 
2.4E-10 
2.5E-10 
3.6E- 10 
4.2E- 10 
3.7E-10 
2.5E-  10 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m >  

Di r e c t i  on 2036 2128 2081 1855 1887 1855 

N 1.3E-10 1.2E-10 1.2E-10 1.4E-10 1.4E-10 1.4E-10 
NNW 8.4E-11 8.OE-11 8.2E-11 9.5E-11 9.3E-11 9.5E-11 
NW 8.4E-11 7.9E-11 8.1E-11 9.4E-11 9.2E-11 9.4E-11 

WNW 8.2E-11 7.8E-11 8.OE-11 9.1E-11 8.9E-11 9.1E-11 
W 1.4E-10 1.3E-10 1.4E-10 1.6E-10 1.6E-10 1.6E-10 

wsw 1.8E-10 1.7E-10 1.7E-10 2.OE-10 2.OE-10 2.OE-10 
sw 9.6E-11 9.OE-11 9.3E-11 l.lE-10 l.lE-10 l.lE-10 
ssw 7.7E-11 7.3E-11 7.5E-11 8.7E-31 8.5E-11 8.7E-11 

S 8.2E-11 7.8E-11 8.OE-11 9.2E-11 9.OE-11 9.2E-11 
SSE 1.4E-10 1.4E-10 1.4E-10 1.5E-10 1.5E-10 1.5E-10 
SE 2.1E-10 2.OE-10 2.OE-10 2.2E-10 2.2E-10 2.2E-10 
ESE 2.2E-10 2.1E-10 2.1E-10 2.4E-10 2.3E-10 2.4E-10 

E 3.OE-10 2.9E-10 3.OE-10 3.3E-10 3.3E-10 3.3E-10 
ENE 3.4E-10 3.2E-10 3.3E-10 3.8E-10 3.8E-10 3.8E-10 
NE  3.OE-10 2.8E-10 2.9E-10 3.4E-10 3.3E-10 3.4E-10 

NNE 2.OE-10 1.9E-10 1.9E-10 2.3E-10 2.2E-10 2.3E-10 
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F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 
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0 
S Y N O P S I S  

0 ,  

Apr  7 ,  1998 3:47 pm 
Page' 1 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1017 M e t e r s  E a s t  N o r t h e a s t  
i i f e t i m e  F a t a l  Cancer R i s k :  5.12E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  V a l  e n t  

Organ (mrem/y) . 

GONADS 8.2l.E-07 
BREAST 9.27E-07 
R M A R  4.45E-05 
LUNGS 3.0 6 E -0 3 
THYROID 8.02E-07 
ENDOST 5.81E-04 
RMNDR 2.05E-05 

EFFEC ' 3.96E-04 

. . .  
' . ,  
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S Y N O P S I S  
Page 2 

Nucl  i d e  

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH-228 , 

TH - 230 
TH-232 
TH-234 

C1 a s s  

Y 
Y 
Y 
Y 
w *  
W 
Y 
Y 
Y 
Y 

S i z e  
- 
0.30 
1.00 
1.00 
0.30 
0.30 
0.30 
0.30 
0 .30  
0.30 
0 .30  

Source  
#1 

C i  / y  
TOTAL 
C i  / y  

6 .9E-07 
3. 7E,-08 
2 .7E-08 
7.8E-07 
4.9E-10 
2.  O E  - 0 9  
2 .'1 E - 08 
6 .2E-08 
3 .3E-09 
3 . 1 E - 0 6  

6.9E-07 
3.7E-08 
2.7E-08 
7.8E-07 
4.9E-10 
2.OE-09 
2.1E-08 
6.2E-08 
3.3E-09 
3.1E-06 

SITE INFORMATION 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i ' t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

P 

. . .  
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SOURCE INFORMATION 

Source Number: 1 

S tack  H e i g h t  ( m l :  4.88 
D iamete r  ( m ) :  0.20 

Plume R i s e  
Momentum ( m / s ) :  , 2.91E+01 
( E x i t  V e l o c i t y  1 

AGRICULTURAL DATA 

Vege tab le  M i  1 k Meat 

F r a c t i o n  Ho'me Produced:  . 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area:  0.300 0.601 0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

S Y N O P S I S  
Page 3 

1337 1301 2043 1677 1375 1017 1061 1106 1137 1261 
1252 1238 1137 1132 1735 1264 1094 1095 1724 1729 
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B u i - l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  [ G l ]  
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Wi,nd F i l e :  WNDFILES\97STAR.WND 



c , .APr 7, 1 9 9 8  3 : 4 7  pm 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i  v i  d u a l  

Organ (mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

8 . 2 1 E - 0 7  
9 . 2 7 E - 0 7  
4 . 4 5 E - 0 5  
3 . 0 6 E - 0 3  
8 . 0 2 E - 0 7  
5.81E- 0 4  
2 .05E-05  

EFFEC 3.96E - 0 4  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i  d u a l  

(mrem/y I 

INGESTION 
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
E XTE RNA L 

TOTAL 

1 . 4 4 E - 0 5  
3.82E- 0 4  

' 1.88E-11 
1 S O E - 0 7  
3.96E - 04 
1 . 5 0 E - 0 7  

3 . 9 6 E - 0 4  

SUMMARY 
P a g e  1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl ide 

U - 234  
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
RA-226 
RA - 2 2 8  
TH-228 
TH-230 
TH-232 - 
TH - 234  

TOTAL 

Selected 
I nd i v i  dual 

(mrem/y) 

1 . 7 4 E - 0 4  
5.20E-06 
3 . 8 0 E - 0 6  
1 . 7 3 E - 0 4  ' 
1 . 3 1 E - 0 8  
1 . 9 4 E - 0 8  
9 .67E-06  
2 .77E-05  
2 .14E-06  

* 3 .38E-07  

3 . 9 6 E - 0 4  

SUMMARY 
Page 2 
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C a n c e r  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

4.23E- 11 
2 . 7 9 E - 1 1  
1 .80E-  13 
2 .01E-12  
4 .99E-09  
1 .36E-  1 2  
3.5J.E-12 
1.89E - 12 
7.99E-13 
4.23E- 11 
9 .77E-13  

TOTAL . 5 .12E-09  

Pa thway  

PATHWAY RISK SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTE.RNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  , 

F a t a l  C a n c e r  R i s k  

TOTAL 

7.66E- 11 
5.04E- 09 
4.19E- 16 
3.46E- 1 2  
5 .11E-09  
3 .46E-  12 

5 .12E-09  

SUMMARY 
Page 3 
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a 

NUCLIDE R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  dual  
T o t a l  L i f e t i m e  

Nucl i d e  F a t a l  Cancer R i s k  

U - 234 
U - 2 3 5  
U-236 
U-238 
R A - 2 2 6  
RA-228 
TH- 228 
TH-  230 
TH - 232 
TH - 234 

2.27E- 09 
6.80E- 11 
4.86E- 11 
2.28E-09 
2.07E- 13 
2.23E- 13 
1.95E- 10 
2.32E- 10 
1.22E-11 
1.33E- 11 

TOTAL 5 .. 12E - 09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1337 1 3 0 1  2043 1677 1375 1017 1 0 6 1  

N 
NNW 

NW 
WNW 

W 
wsw 
sw 

ssw 
s 

SSE 
SE 

E S E  
E 

E N €  
N E  

NNE 

.. ......... . . . . . .. .. ,. . :pqj:fi-@J :. ..,... 

7 .1E-05 
6 .9E-05 
6 . 6 E - 0 5  
1 . 2 E - 0 4  
1 .5E-04 
8 . 3 E - 0 5  
6 . 5 E - 0 5  
6 .8E-05 
1.1E-04 
1 .5E-04 
1 .6E-04 
2 .4E-04 
2 .8E-04 
2 .5E-04 
1 .7E-04 

.. ;>5:.. . .. ..__..\. ..I 

:~~~~~~~ -.. . , 
:,,:::.::,.:: _... :...: ._.....__. 
7 .3E-05 
7 .2E-05 
6 .8E-05 
1 .2E-04 
1 .6E-04 
8 . 7 E - 0 5  
6 . 8 E - 0 5  
7 .1E-05 
l . l E - 0 4  
1 .6E-04 
1.7E - 04 
2 .4E-04 
2.9E-  04 
2.6E - 04 
1.7E - 04 

6 .2E-05 
4.2E-05 .I.. . . . . . , . . . . 

. . 3 1 :  ,.,.: ...,. ;:-.;,.;: .... : 
4':'2 E - 0 5 
7.OE-05 
8.4E-05 
4 .6E-05 
3.8E-05 
4.1E-05 
7.2E-05 
1 .1E-04 
1.1E-04 
1.5E-.04 
1.7E-04 
1 S E - 0 4  
9.6E-05 

@y$2;@@$ 

7.9E-05 
5.3E-05 ....... : ...\ ... . ...... ./. 
,%3G";B;S . _..... 

5 .1E-05 
8 .7E-05 
1 .1E-04 
6.OE-05 
4.8E-05 
5.1E-05 
8.5E-05 
1.2E-04 
1.3E-04 
1 .8E-04 
2.1E-04 
1.8E-04 
1.2E- 04 

...... _....._ .. _c.. ..,........ ......... 

1.OE-04 
6 .8E-05 
.. 6 .7E-05 . .,...... , ... . . . . . . . . . . , . 

1 . 1 E - 0 4  
1. SE-04 

.8.0 E - 05 
6.3E-05 
6 .6E-05 
1.OE-04 
1 .5E-04 
1.6E - 04  
2.3E-04 
2.7E-04 
2 .4E-04 
1 .6E-04 

.$jqp&j~ 
: .. s:.: ... :.. _.. :.:.:.. ...._ ..,. 

1 . 5 E - 0 4  
1.OE-04 
9 . 8 E - 0 5  
9 . 3 E - 0 5  
1 . 7 E - 0 4  

1 . 3 E - 0 4  
9 . 6 E - 0 5  
9.9E-05 
1 . 5 E - 0 4  
2 .1E-04 
2.2E - 04 
3.3E - 0 4  
4.OE-04 
3.6E - 0 4  
2 .4E-04 

~ ~ ~ : ~ ~ ~ c  .:. , _. . . . . . . . . . . . . . . . . . . . . . . 

1 . 4 E - 0 4  
9 .6E-05 
9 .3E-05 
8 .8E-05 
1 .6E-04 
. ,p2'p@$ 2.2E . . . . . . . . . - 04  
... 3:: ..... :...:-.. , ,.>.< 
g':"1 E - 05 
9.3E-05 
1.4E-04 
2 . 0 E -' 0 4 
2.1E-04 
3 .2E-04 
3 .7E-04 
3 .4E-04 
2.3E-04 

. ./..... 

D i s t a n c e  ( m )  
~~ ~~~ ~ 

D i  r e c t i  on 1106 1137 1261 1252 1238 1137 1132 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 

NNE 

1 . 3 E - 0 4  
9 .1E-05 
8 . 8 E - 0 5  
8 .3E-05 
1 . 5 E - 0 4  
2 .1E-04 
. .pgp::@4 . .... ... 

8 . 5 E - 0 5  
8 .8E-05 
1 .3E-04 
1 .9E-04 
2.OE-04 
3.OE-04 
3 .5E-04 
3 . 2 E - 0 4  
2 .2E-04 

. .. . . ..e. ., ,:.:-:., . ...... .. . . . . . . . . .../\ .M . .: .....\. 

1 . 3 E - 0 4  
8 .8E-05 
8 . 5 E - 0 5  
8 . 1 E - 0 5  
1 .4E-04 
2.OE-04 
1.1E-04 
8 . 2 E - 0 5  
8 .5E-05 
1 .3E-04 
1 .8E-04 
2.OE-04 
2 . 9 E - 0 4  
3 . 4 E - 0 4  
3 . 1 E - 0 4  
2 . 1 E - 0 4  

1.1E-04 
7.6E-05 
7.4E-05 
7.1E-05 
1 .2E-04 
1.7E-04 
9 .1E-05 
: ~ ~ ~ ~ - , ~ ~  

7.4E-05 
1.1E-04 
1 .6E-04 
1 .7E-04 
2.5E-04 
3.OE-04' 
2 .7E-04 
1 . 8 E - 0 4  

. . . . . . . , . . . . . . .*. . . . . . 
:,.. . z:.: ,..., . .., .. .. . . . 

1 .1E-04 
7 .7E-05 
7 .5E-05 
7 .2E-05 
1 .3E-04 
1 .7E-04 
9.2E-05 

7 .4E-05 
1 .2E-04 
1 .6E-04 
1 .7E-04 
2 .6E-04 
3.OE-04 
2 .7E-04 
1 . 8 E - 0 4  

~~~.~~~ 
: .._... ?->. ./.. . ... . .. . ... 

1 .2E-04 
7.8E-05 
7.6E-05 
7 .3E-05 
1 .3E-04 
1 .7E-04 
9 .3E-05 
. 7 .3E-05 . . . . . . . . . . . . . . . . . . . . . 
~ ~ ~ ~ ~ ~ ; - ~ ~ ~  

1.2E-04 
1.7E-04 
1.8E-04 
2.6E-04 
3 .1E-04 
2.7E-04 
1.8E-04 

.. . . .5:.. . . . . . . . . . . . . . . . 

1 .3E-04 
8 .8E-05 
8 .5E-05 
8 .1E-05 
1. .4 E - 04 
2.OE-04 
l . l E - 0 4  
8 .2E-05 

1 .3E-04 
1 .8E-04 
2.OE-04 
2 .9E-04 
3.4E-04 ' 

3 .1E-04 
2 .1E-04 

F.,: ..:"...A .' i ..... 
.:i::. :.:::$@%@S 

. . ... . . . . . . . . . . . . . . 

1 .3E-04 
8.8E-05 
8 .5E-05 
8 .1E-05 
1 .4E-04 
2. OE - 04 
1.1E-04 
. 8 . 2 E - 0 5  . . . . . . . . . I .,. . . . . . 

1 . 3 E - 0 4  
1.8E-04 
2.OE-04 
2.9E-04 
3 .4E-04 
3.1E-04 
2.1E-04 

. . ... ... , .... :. .. .. 8'$E;:T@;;i$ -.. . ...... . . . .. .. .._.... ._.. . . 
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I 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuclides a n d  Pathways) 

I . .  

Distance (m) 

Direction 1735 1264 1094 1095 1724 1729 

N 
NNW 

NW 
W N W  

W 
w s w  

S W  
ssw 

S 
SS E 

S E  
ESE 

E 
EN E 

N E  
N N E  

7 .5E-05 
5 . 1 E - 0 5  
5. 0 E,- 05 
4 . 9 E - 0 5  
8 . 4 E - 0 5  
1 .'1 E - 04 
5.8E- 05 
4 . 6 E - 0 5  
@:':yE;::::::OS 4.:.?E,.-..O 5. 

...... ..*, ... .. .;.%?. ,.:. .:.:.:.::. ....... 
1 .2E-04 
1.3E-04 
1.8E-04 
2.OE-04 
1 .8E-04 
1 .2E-04 

1 .1E-04 
7 .6E-05 
7 .4E-05 
7.. 1 E - 0 5  
1 .2E-04 
1.7E-G4 
9.OE-05 
7 .1E-05 
7 .3E-05 
:p";', 1.1E-04 . .;. ................ 
.. :.::::ggi:i ;qq; 
1.7E-04 
2.5E-04 
3 .OE-04 
2 .7E-04 
1 .8E-04 

..-... . . . . .  . . . .  .................... ,.;-;.. .. :.:...: 

1 .4E-04 
9.3E-05 
8.9E-05 
8 .4E-05 
1.5E-04 
2.1E-04 
1.1E-04 
8.7E-05 
8:9E-05 
1.4E-04 
,F;:::: .... 1.9E-04 
:. ... ..:.:@;i6ijq$j$ 

3.OE-04 
3.6E-04 
3.2E-04 
2.2E-04 

......................... 
:. ,::::::. .... ..:.::::.. .. :.:...: 

1 . 4 E - 0 4  
9 .2E-05 
8 .9E-05 
8 .4E-05 
1 : 5E'- 04 
2 .1E-04 
1 .1E-04 
8 .6E-05 
8 .9E-05 
1.4E-04 
1 . 9 E - 0 4  
~~~~~~i~~ 2.OE-04 

3.6E-04 
3 .2E-04 
2.2E - 04 

:...:.?:::,..;,, 2.. ........ 

7 .6E-05 
5 .1E-05 
5 .1E-05 
5. OE- 05'  
8 .5E-05 
1 . 1 E  - 0 4  
5 .8E-05 
4 .7E-05 
5.OE-05 
8 .3E-05 
1.2E-04 
1 .3E-04 
1.8E-04 
2 .  O E -  04 

1 .2E-04 

.li;'i':.:.8;@y= ........ '.' ;:..:<;; ,&$ .......... ::.:.:.: .... :,:...: 

7.6E-05 
5. 1E.-05 
5.1E-05 
5.OE-05 
8.4E-05 
1 .1E-04 
5.8E-05 
4 . 7 E - 0 5  
5.OE-05 
8 . 3 E - 0 5  
1 .2E-04 
1 .3E-04 
1 .8E-04 
2 .  O E -  04  
1 .8E-04 ' f . i ' i i i i ~ ~ ~ ~ ~ ~  
: .... 7:. .............. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

Di r e c t i  on 1337 1301 2043 1677 1375 1017 1061 

N 1 .3E-09 
NNW 9.OE-10 

NW 8 .8E-10 
W N W  8 .4E-10  

W 1 .5E-09 
wsw 2.OE-09 

sw 1.1E-09 
ssw 8 .3E-10 

S .8 .7E-10 
SSE 1 .4E-09 

S E  2.OE-09 
ESE 2.1E-09 

E 3.O.E - 09 
E N'E 3 .6E-09 

NNE 2.1E-09 
NE 3 .2E-09 

1.4E-09 
9 .3E-10  
9.1E-10 
8 .7E-10  
1 .5E-09  
2 .1E-09 
1 .1E-09 
8.6E-10 
9.OE-10 
1 .4E-09 
2.OE-09 
2.1E-09 
3 .1E-09 
3 .7E-09 
3.3E-09 
2.2E-09 

7.9E- 10 
5.3E- 10 
5.2E-10 
5.2E-10 
,8.9 E - 10 
1.1E-09 
5.8E-10 
4.8E-10 
5.2E-10 
9 .1E-10 
1.4E-09 
1.4E-09 
1.9E-09 
2 .1E-09 
1.9E-09 
1 .2E-09 

1.OE-09 
6.7E-10 
6.6E-10 
6.5E-10 
1.1E-09 
1.4E-09 
7.7E-10 
6.1E-10 
6.5E-10 
1 .1E-09 
1.6E-09 
1.7E-09 
2.4E-09 
2.7E-09 
2 .4E-09 
1 .6E-09 

1.3E-09 
8 .7E-  10 
8.5E-10 
8 .1E-10 
1.4E-09 
1 .9E-09 
1.OE-09 
8.OE-10 
8.3E-10 
1.3E-09 
1.9E-09 
2.OE-09 
2.9E-09 
3.4E-09 
3.1E-09 
2.1E-09 

1 .9E-09 
1 .3E-09 
1 .2E-09 
1.2E-09 
2.2E-09 
3.OE-09 
1 .6E-09 
1.2E-09 
1 .3E-09 
1.9E-09 
2.7E-09 
2.9E-09 
4.3E-09 
5.1E-09 
4.6E-09 
3 .1E-09 

1 .8E-09 
1 .2E-09 
1.2E-09 
l . l E - 0 9  
2.OE-09 
2.8E-09 
1.5E-09 
1.2E-09 
1 .2E-09 
1.8E-09 
2.5E-09 
2.7E-09 
4.1E-09 
4.8E-09 
4.4E-09 
3.OE-09 

D i s t a n c e  (m) 

O i  r e c t i o n  1106 1137 1261 1252 . 1238 1137 1132 

N 1 .7E-09 
NNW 1.2E-09 

NW 1 .1E-09 
W N W  l . l E - 0 9  

W 1 .9E-09 
w s w  2.6E-09 

sw 1.4E-09 
ssw l . l E - 0 9  

S 1 .1E-09 
S S E  1 .7E-09 

SE 2.4E-09 
E S E  2.6E -09  

E '  3 .9E-09 
E N E  4.6E-09 

N E  4 .1E-09 
N N E  2 .8E-09 

1.7E-09 
1 .1E-09 
1 .1E-09  
1 .OE-09 
1 .8E-09 
2.5E-09 
1 .4E-09  
1.OE-09 
1 .1E-09 
1 .7E-09 
2 .3E-09 
2 .5E-09 
3 .7E-09  
4 .4E-09 
4.OE-09 
2 .7E-09  

1.4E-09 
9.7E-10 
9 .5E-10 
9. OE- 10 
1.6E-09 
2.2E-09 
1.2E-09 
9.OE-10 
9 .4E-10 
1.5E-09 
2.1E-09 
2.2E-09 
3.3E-09 
3 .9E-09 
3.5E-09 
2 .3E-09 

1 S E - 0 9  
9.8E-10 
9 .6E-10 
9 .1E-10 
1 .6E-09 
2.2E-09 
1.2E-09 
9.1E-10 
9.5E- 10 
1.5E-09 
2 . l E - 0 9  
2.2E-09 
3.3E-09 
3 .9E-09 
3.5E-09 
2.3E-09 

1.5E-09 
1.OE-09 
9.7E-10 
9.2E-10 
1.6E-09 
2.2E-09 
1.2E-09 
9.2E-10 
9.6E- 10 
1.5E-09 
2.1E-09 
2.3E-  09 
3.3E-09 
3.9E-09 
3 .5E-09 
2.4E-09 

1 .7E-09 
i. 1E-09 
1.1E-09 
1.OE-09 
1.8E-09 
2 .5E-09 
1.4E-09 
1.OE-09 
1 .1E-09 
1.7E-09 
2 .3E-09 
2 .5E-09 
3 .7E-09 
4 .4E-09 
4.OE-09 
2 .7E-09 

1 .'7 E - 09 
l . l E - 0 9  
1.1E-09 
1.OE-09 
1 .9E-09 
2.6E-09 
1.4E-.09 
1.1E-09 
1.1E-09 
1.7E-09 
2.4E- 09 
2.5E-09 
3 .7E-09 
4.4E-09 
4.OE-09 
2.7E-09 
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INDIVIDUAL LIFETIME R I S K  (deaths) 
( A l l  Radionuclides and Pathways) 

SUMMARY 
Page 8 

Distance (m) 

Di recti on 1735 1264 1094 1095 1724 1729 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

s 
SSE 

S E  
ESE ' 

E 
ENE 

N E  
NNE 

9.6E-10 
6.4E-  10 
6 .4E-10  
6.2E- 10 
1 .1E-09 
1 .4E-09  
7.3E-10 
5 .8E-30 
6 .2E-  lo' 
1 . 1 E - 0 9  
1 .5E-09 
1 .6E-09 
2 .3E-09  
2 .6 E -' 0 9 
2 .3E-09  
1 ,5E-09  

1 .4E-09 
9.7E- 10 
9.4E-10 
9.OE- 10  
1.6E-09 
2 .2E-09 
1 .2E-09 
9.OE- 10  
9.3E- 10 
1.5E-09 
2.1E-09 
2.2E-09 
3', 3E-09 
3.8E-09 
3.4E-09 
2 .3E-09 

1.7E-09 
1.2E-09 
l . l E - 0 9  
1 .1E-09 
1.9E-09 
2 .7E-09 
1 .4E-09 
1 .1E-09  
1 .1E-09 
1.7E-09 
2.5E-09 
2.6E-.09 
3.9E-09 
4.6E-09 
4.2E-09 
2.8E-09 

1.7E-09 
1.2E-09 
1. I E - 0 9  
l . l E - 0 9  
1.9E-09 
2.7E-09 
1 .4E-09 
1 .1E-09 
1.1E-09 
1.7E-09 
2.4E-09 
2.6E-09 
3.9E-09 
4.6E-09 
4.2E-09 
2.8E-09 

9.7E-10 
6.5E-  10 
6 .4E-10 
6 .3E-10  
l . l E - 0 9  
1 .4E-09 
7.4E-  10 
5.9E-  10 
6.3E-10 
l . l E - 0 9  . 

1 .5E-09 
1 .6E-09 
2 .3E-09 
2 .6E-09 
2.3E-09 
1 .5E-09 

9.6E- 10 
6.4E- 10 
6.4E-10 
6 .3E-10 
1 .1E-09 
1'. 4E- 09 
7.3E- 10 
5.9E- 10 
6 .3E-10 
1.1E-09 
1.5E-09 
1.6E-09 
2.3E-09 
2.6E-09 
2.3E-09 
1.5E-09 

. 
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V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessmen t  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I . n d i  v i d u a l  Assessment  
A p r  7 ,  1 9 9 8  3:47 pm 

F a c i  1 i t y  : FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 W I  LLEY ROAD 
A d d r e s s :  P . O .  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

2 ,78E-04  

A t  T h i s  L o c a t i o n :  1330 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Year :  1997  

Comments: ‘ 1997  N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g .  11 R e s p i r a t o r  Washing J c i l . i t y  

D a t a s e t  Name: 97 -P284-G2  
D a t a s e t  D a t e :  A p r  7 .  1 9 9 8  1:21 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1330 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  3.59E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

5.78E-07 
6.53E-07 
3.12E-05 
2.15E-03 
5.64E - 07 
4.08E-04 
1.43E-05 

2.78E-04 

. 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

S o u r c e  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  /y 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 6 . 9 E - 0 7  6 .9E-07 
Y 1.00 3 .7E-08 3 .7E-08 
Y 1.00 2 . 7 E - 0 8  2.7E-08 
Y 0.30 7 .8E-07 7 .8E-07 
W * 0.30 4..9E-10 4 .9E-10 
W 0.30  2.OE-09 2.OE-09 
Y 0 .30  2 . 1 E - 0 8  2 .1E-08 
Y 0.30 6 . 2 E - 0 8  6 .2E-08 
Y 0 . 3 0  3 . 3 E - 0 9  3 .3E-09 
Y 0 .30  3 . 1 E - 0 6  3.1E-06 

SITE INFORMATION 

S Y N O P S I S  
Page 2 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 
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SOURCE INFORMATION 

Source  Number: 1 

SY NOPS I S 
Page 3 

S t a c k  H e i g h t  ( m ) :  4 .88  
D i a m e t e r  (m): 0.20  

Plume R i s e  
Momentum ( m / s ) :  2.91E+01 
( E x i t ,  V e l o c i t y )  

AGRICULTURAL DATA 

Veg.etab1 e M i  1 k Meat 
- 

F r a c t i o n  Home Produced:  -0.700, 0 .399 0.442 
F r a c t i o n  From Assessment Area:  0 .300 0 . 6 0 1  0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Val ues used. 

1330 
2319 

DISTANCES U S E D '  FOR MAXIMUM INDIVIDUAL ASSESSMENT 

1639 2098 1821 2526 2342 2181 1736 1351 2250 
1805 2402 1712 2031 2123 2076 1858 1890 1850 
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V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - ,1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i , d u a l  Assessment 
Apr 7, 1998 3:47 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P . O .  50X 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Zip: 45253-8704 

Source Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997  NESHAP D e m o n s t r a t i o n  
B u i l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  [GZJ 

D a t a s e t  Name: 97-P284-G2 
D a t a s e t  Date :  Apr 7, 1998 1:21 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



ORGAN DOSE EQUIVALENT SUMMARY . 

Organ 

S e l e c t e d  
I n d i  v i  d u a l  

( m  rern/y ) 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

5.78E-07 
6.53E-07 
3 .12E-05 
2.15E-03 
'5.64 E - 0 7 
4.08E-04 
1.43E-05 

EFFEC 2.78E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  

Pathway (rnrern/y 1 
' , I n d i v i d u a l ,  . 

INGESTION 1.01E-05 
I NHA LAT I ON 2.68E-04 , 

A I R  I M M E R S I O N  1.32E- 11 
GROUND SURFACE 1.07E-07 
INTERNAL 2.78E- 04 
EXTERNAL 1.07E-07 

TOTAL 2.78E-04 

. . .  .., . . . .\ .' 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

U - 234 
U - 2 3 5  
U - 2 3 6  
U - 2 3 8  
R A  - 226 
R A  - 228  
TH - 228  
TH-230 . 
TH - 232 
TH - 234 

- TOTAL 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

SUMMARY . 
Page 2 

1 . 2 2 E - 0 4  
3 . 6 5 E - 0 6  
2 .67E-06  
1 .22E-04  
9 .22E-09  
1 . 3 6 E - 0 8  
6 .79E-06  
1.94E-05 
1.51E-06 
2.37E-07 

2 .78E-04  



A p r  7 ,  1998 3 :47  pm 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Cancer  F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 

U R I N A R Y  
OTHER 

. P A N C R E A S  

TOTAL 

2 .97E-  11 
1 .96E-  11 
1 .27E-13  
1 .42E-12  
3 . 5 1  E - 0 9  
9.59E- 13 
2.47E- 12 
1 . 3 3 E - 1 2  
5 .63E-13  
2 .97E-  11 
6 .88E-13  

3 .59E-09  

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  C a n c e r  R i s k  

INGESTION 5.36E- 11 
INHALATION 3 .54E-09  
A I R  I M M E R S I O N  2.94E- 1 6  
GROUND SURFACE 2 .47E-  1 2  
INTERNAL 3 . 5 9 E - 0 9  
EXTERNAL 2 .47E-  1 2  

TOTAL 3 .59E-09  

SUMMARY 
Page 3 
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Nuc l  i de 

U-234 
U-235 
U-236 
U - 238 
RA-226 
R A  - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

N U C L I D E  R I S K  SUMMARY 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .59E-09 
4.78E- 11 
3 . 4 1 E - 1 1  
1.60E-09 
1 .45E-13 
1.57E- 13 

' 1 .37E-10 
1 .63E-10 
8 .57E-12 
9 .33E-12 

3.59E-09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l  i d e s  a n d  Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  1330 1639 2098 1821 2526 , 2342 2 1 8 1  

N 
NNW 

NW 
W N W  

'W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
.ENE 

. N E  
NNE 

1.OE-04 
7.OE-05 
6 . 9 E - 0 5  
6 . 6 E - 0 5  
1 .2E-04 
1 . 6 E - 0 4  
8 . 3 E - 0 5  
6 . 5 E - 0 5  
6.8E-05 '  
1 . 1 E - 0 4  
1 .5E-04 
1 . 6 E - 0 4  
2 . 4 E - 0 4  
2.8E-'04 
2 . 5 E - 0 4  .....,. . . . . 
~ l~~ . ; :~~ ;~~- :~~~ . ..*.. .... . . . . . . . . . . , . , 

;$jy&Jp@g 
: ,._. .;..,:..:,:.?:i.: _.._.. 
5 . 4 E - 0 5  
5 .3E-05 
5 .2E-05 
8 . 9 E - 0 5  
1 . 1 E - 0 4  
6 . 2 E - 0 5  
4 .9E-05 
5 .2E-05 
8 . 6 E - 0 5  
1.3E-04 
1 .3E-04 
1 .9E-04 
2 .1E-04 
1 .9E-04 
1.3E - 04 

6.OE-05 
4.OE-05 
. 4.OE-05 . . . . . . . . . . . . . . . 

6 .7E-05 
8 . 1 E - 0 5  
4 .4E-05 
3 .6E-05 
3 . 9 E - 0 5  
6 .9.E - 0 5 
1 .OE-04 
1 .1E-04 
1.5E-04 
1.6E-04 
1.4E-04 
9.2E- 05 

:yq@?Q$ 
': ,.. :.~~:...j.,,:~..'.~..:.: 

7.OE-05 
4.7E-05 
4.7E-05 
4 .6E-05 
7 .9E-05 
9 . 8 E - 0 5  
5 .3E-05 
4.3E-05 
4 .6E-05 
7.8E-05 
l . l E - 0 4  

~~~~~~~~ 1 .2E-04 

1.9E- 04 
1 . 7 E - 0 4  
1 . 1 E - 0 4  

:, ..s*:;..;:j .;,;~j.. .:,:..; 

4 .8E-05 
3 .2E-05 
3.2E- 05 
3 .3E-05 
5 .5E-05 
6.2E-05 
3 .5E-05 
2 .9E-05 
3 .2E-05 
5 .9E-05 
9.OE-05 
9.5E-05 
1 .2E-04 

1 .1E-  04 
7 .4E-05 

;$gg,g@$ 
:. ..::. y,.; ...;,::;:. : ,::., ,. 

5 .3E-05 
3.5E-05 
3.5E-05 
:. 3 .6E-05 ....:,:,:,: . ... . . . . . , . ... . . . 

6 .9E-05 
3 .8E-05 
3 .2E-05 
3.5E-05 
6.3E-05 
9.6E-05 
1.OE-04 
1 .3E-04 
1 .4E-04 
1 .2E-04 
8 .1E-05 

~ ~ * ~ ~ - ~ ~  

5 .7E-05 
3 . 8 E - 0 5  
3 . 8 E - 0 5  
3 .8E-05 
6 . 4 E - 0 5  
7 .6E-05 
4 .2E-05 
3 . 4 E - 0 5  
3 .8E-05 
.$?:. ...... 6 .7E-05 .( .'. .'. .. .'.'..... 
; ,.*;@@!$$# 
l . l E - 0 4  , 

1 . 4 E - 0 4  
1 .5E-04 
1.3E-04 
8.8E-05 

......_........ . ............. 

D i s t a n c e ,  ( m >  
~ ~ _ _ _  ~~~~ 

D i  r e c t i  on 1736 1 3 5 1  2250 2319 1805 2402 1712 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 

7 .5E-05 

5.OE-05 

p$@@$ 
j. .::..., :..;.:-<:.. _.. , . 

4 . 9 E - 0 5  
8 .3E-05 
I .  1E-04 
5 . 7 E - 0 5  
4 . 6 E - 0 5  
4 .9E-  05 
8 . 2 E - 0 5  
1 . 2 E - 0 4  
1'. 3 E - 04 
1 .8E-04 
2. O E  - 04 
1 .8E-04 
1 . 2 E - 0 4  

1.OE-04 
6 .9E-05 
6 . 7 E - 0 5  
6 . 5 E - 0 5  
1 .1E-04 
1 . 5 E - 0 4  
8 . 1 E - 0 5  
6 .4E-05 
6 . 7 E - 0 5  
. 1 . 1 E - 0 4  . . . . . . . . .....: . . . . . . p;;s@;,pJ .. 

1 . 6 E - 0 4  
2 .3E-04 
2 . 7 E - 0 4  

.. _.... ......_.. . ......._.., 

2 .4E-64 
1 .6E-04 

5.5E-05 
3.7E-05 
3 .7E-05 
3 .7E-05 
6.2E-05 
7.3E705 
4 . O E - ' O 5  
3 .3E-05 
3 . 6 E - 0 5  
6 .5E-05 
9 .8E-05 
1.OE-04 
. . 1 .4E-04 . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . , . . , , :$:.3sp@q . :.:::.. ,.:*:: 

1 .3E-04 
8 .5E-05 

. .. . .... :. . ........,, :(.. . . . . . . . . . . . . . , , . . 

5 .3E-05 
3 .5E-05 
3 .6E-05 
3.6E-05 
6.OE-05 
7.OE-05 
3 . 9 E - 0 5  
3.2E-05 
3 . 5 E - 0 5  
6 .4E-05 
9 .6E-05 
1.OE-04 
1.3E-04 

3 .2E-04 
8 .2E-05 

~Q~~~~ 
. ....... . . . . . . . . . . . . . . . . . . . . . . 

7 .1E-05 

4 .7E-05 
4 .7E-05 
7 .9E-05 
1.OE-04 
5 . 4 E - 0 5  
4 .3E-05 
4 .6E-05 
7.9E-05 
1 .2E-04 
1 .2E-04 
1.7E-04 
1 .9E-04 
1 .7E-04 
1 .1E-04 

p8p@g 
. . .. 2:;:. , ... :>:*:.:,.:., .( 

5 .1E-05 
3 .4E-05 
3 .4E-05 
3 . 5 E - 0 5  $$$&pqyS . .. -.. , ... 

6 .7E-05 
3 . 7 E - 0 5  
3 . 1 E - 0 5  
3 .4E-05 
6 .2E-05 
9 .4E-05 
9 . 9 E - 0 5  
1 .3E-04 
1 .4E-04 
1.2E-04 
7.8E-05 

. . ......... . .(. ... .,.,...,. . . . ... 
: . . ...;.. ... :. . .::.::::. . ... . .. 

7 .6E-05 
5 .1E-05 ..g: ....._........ ((. :. ..... 
: , ... ..qy&Q5 
4 . 9 E - 0 5  
8 .4E-05 
1 . 1 E - 0 4  
5 .8E-05 
4 .6E-05 
4 . 9 E - 0 5  
8 . 3 E - 0 5  
1 . 2 E - 0 4  
1 .3E-04 
1 .8E-04 
2.OE-04 
1 . 8 E - 0 4  
1 . 2 E - 0 4  

: ..... $7.:: ._........_I. ._..,.,.,...,... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  
~ ___ 

D i  r e c t i  on 203 1 2123 2076 1858 1890 1850 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

N E  
NNE 

6 .2E-05 
4 .1E-05 
4 . l f - 0 5  
4 . 1 E - 0 5  
6 .9E-05 
8 . 4 E - 0 5  
4 .6E-05 
3 . 7 E - 0 5  
4 . 1 E - 0 5  
7 .1E-05 
1 . E - 0 4  
l . l E - 0 4  
1 .5E-04 
1 .7E-04 
1 .5E-04 
9 .6E-05 

5 .9E-05 
3 .9E-05 
3.9E- 05 
4.OE-05 
6 .6E-05 
7 . 9 E - 0 5  
4 . 3 E - 0 5  
3 .6E-05 
3 .9E-05 
6 .9E-05 
1 .OE-04 
1 .1E-04 
1 . 4 E - 0 4  
1 . 6 E - 0 4  
1 .4E-04 
9 . 1 E - 0 5  

6.OE-05 
4,,OE - 05 :p:@p:.::QS 

6.8E-05 
8 .2E-05 
4 .5E-05 
3 .7E-05 
4.OE-05 
7.OE-05 
1 .OE-04 
1.1E-04 
1.5E-04 
1.6E-04 
1.4E-04 
9.4E-05 

................. :.;.....: .....: 

...... 4.;.o,E;.oS :j.. .:., ,.:"2.' :. 

6 .9E-05 6.7E-05 
4.6E-05 4 .5E-05 
4.6E-05 4.5E-05 
4.5E-05 4.4E-05 
7.7E-,05 7.5E-05 

5 .2E-05 5 .1E-05 
4 .2E-05 4.1E-05 
4 .5E-05 4.4E-05 
7.7E-05 7.6E-05 
l . l E - 0 4  l . l E - 0 4  
1 .2E-04 1.2E-04 
1.6E-04 1.6E-04 
1.8E-04 1.8E-04 
1.6E-04 1 .6E-04 
l . l E - 0 4  l . l E - 0 4  

6 . 9 E - 0 5  
4 .6E-05 
4 .6E-05 
4 . 5 E - 0 5  
7.7E-05 
9 .6E-05 
5 .2E-05 
4 .2E-05 
4 .  5 E - 0 5  
7.7E-05 
1 . 1 E - 0 4 -  
1 .2E-04 
1 .7E-04 
1 . 9 E - 0 4  

~~ 1 .6E-04 .................. 
:, : .j:q@!@g :...: 
...................... 

. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  
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D i s t a n c e  ( m )  

D i  r e c t i  on 1330 1639 2098 1821 2526 2342 2181 

N 
NNW 

NW 
W N W  

W 
w s w  

SW 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

NE 
NNE 

1 .3E-09  
9.OE- 10 
8.8E-30 

. 8 .4E-10 
1 .5E-09 
2 .'O E - 0 9 
1 .1E-09 
8 .3E-  10 
8 .7E-  10 
1 .4E-09 
2.OE-09 
2 .1E-09 
3.1E-09 
3.6E-09 
3 .2E-09 
2 .1E-09 

1 .OE-09 
6.9E- 10 
6.8E-  10 
6.6E-10 
1 .1E-09 
1 .5E-09 
7 .9E-10 
6 .2E-  10 
6.6E-10 
1.1E-09 
1.6E-09 
1.7E-09 
2.4E-09 
.2.8E-09 
2.4E-09 
1.6E-09 

7.6E- 10 
5.OE-10 
5. O E -  10 
5.1E-10 
8.6E- 10 
1 .OE-09 
5.6E-10 
4.'6E- 10 
5.OE- 10 
8.9E-10 
1.3E-09 
1.4E-09 
1.9E-09 
2 , lE -09  
1.8E-09 
1.2E-09 

9.OE-10 
6.OE- 10 
6.OE-10 
5.9E-10 
1 ;OE-09 
1.3E-09 
6.8E-10 
5.4E-10 
5.8E-10 
1.OE-09 
1.5E-09 
1.6E-09 
2.2E-09 
2.4E-09 
2.1E-09 
1.4E-09 

6.1E-10 
4.OE-10 
4 .1E-10 
4.2E-  10 
7 . O E -  10 
7.9E-10 
4.4E- 10 
3.6E-10 
4.OE-10 
7.5E-10 

1.2E-09 
1.6E-09 
1.7E-09 
1 .4E-09 
9.4E-10 

1.2E-09 

6 .7E-10 
4.4E-10 
4 .4E-  10 
4.5E- 10 
7 .6E-10 
8 .8E-10 
4.8E-10 
4 . O E -  10  
4 .4E-10 
8 .1E-10 
1 .2E-09 
1 .3E-09 
1.7E-09 
1 .8E-09 
1.6E-09 
1 .OE-09 

7.3E-10 
4.8E-  10 
4 .8E-10 
4 .9E-10 
8.2E-  1 0  
9.8E-  10 
5 .3E-10 
4 .3E-10 
4 .8E-10 
8.6E-  10 

1.4E-09 
1 .8E-09 
2.OE-09 
1.7E-09 
1 .1E-09 

1.3E'09 

D i s t a n c e  ( m )  

D i  r e c t i  on 1736 1351 ' 2250 23 1.9 1805 2402 1712 

9 .5E-10 
6 .4E-10 
6.3E- 10 
6 .2E-10 
l . l E - 0 9  
1 .4E-09  
7.3E-10 
5 .8E-10  
6 .2E-10  
1.OE-09 
1 .5E-09 
1 .6E-09 
2 .3E-09 
2 .6E-09 
2.3E-09 
1 .5E -09  

1.3E-09 
8.8E-10 
8 .6E-10 
8.3E-10 
1.. 5E-09 
2-OE-09 
1.OE-09 
8.1E-10 
8.5E- 10 
1 .4E-09 
1.9E-09 
2.1E-09 
3.OE-09 
3.5E-09 
3 .1E-09 
2 .1E-09 

7.OE-10 
4.6E-10 
4.7E-10 
4.7E-10 
7.9E-10 
9.4E-10 
5.1E-10 
4.2E-10 
4 .6E-10 
8 . 3 E - 1 0 .  
1 .3E-09 
1.3E-09 
1.8E-09 
1 .9E-09 
1 .7E-09 
1.1 E -  09 

6.8E-10 
4.5E-10 
4 . 5 E -  10 
4.6E-10 
7.7E-10 
9.OE-10 
4.9E- 10 
4.OE-10 
4.4E- 10 
8 .1E-10 
1.2E-09 
1.3E-09 
1.7E-09 
1.8E-09 
1.6E-09 
1.OE-09 

9 .1E-10 
6 .1E-10 
6 . O E -  10 
5 .9E-10 
1.OE-09 
1 .3E-09 
6.9E- 10  
5.5E- 10 
5.9E-10 
1 .OE-09 
1.5E-09 
1 .6E-09  
2.2E-  09 
2.5E-09 
2 .2E-09 
1 .4E-09 

6 .5E-10 
4 .3E-10 
4.3E- 10 
4.4E-10 
7.4E- IO 
8.5E-10 
4.7E-10 
3 .9E-10  
4.3E-  10 
7.9E-  10 
1 .2E-09 
1 .3E-09 
1.6E-09 
1 .8E-09 
1 .5E-09 
1.OE-09 

9.'7E- 10  
6.5E- 10 
6.4E-10 
6;3E-10 
l . l E - 0 9  
1 .4E-09 
7.4E-10 
5.9E-10 
6 .3E-10 
1 .1E-09 
1.5E-09 
1.6E-  09 
2.3E-09 
2 .6E-09 
2 .3E-09 
1 .5E-09 
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~~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 2031 2123 2076 1858 1890 1850 

N 7 .  9E.- 10 
NNW 5.2E- 10 

NW 5.2E-10 
WNW 5.2E-10 

W 8.9E- 10 
wsw 1.1E-09 

SW 5.8E-10 
ssw 4.7E-10 

s 5.2E- 10 
SSE 9.1E-10 

SE 1.4E-09 
ESE 1.4E-09 

E 1 .9E-09 
E N E .  2 .1E-09 

NE '1 .9E-09 
NNE 1.2E-09 

7 .  5E- 10 
5.OE-10 
5.OE-10 
5.OE-10 
8 .5E-10 
1.OE-09 
5.5E- 10 
4.5E-10 
4.9E- 30 
8.8E-30 
1.3E-09 
1.4E-09 
1.9E-09 
2 .OE-09 
1.8E-09 
1.2E-09 

7.7E-10 
5.1E-10 
5.1E-10 
5.1E-10 
8.7E-10 
1.OE-09 
5.7E- 10 
4.6E-10 
5.OE-10 
8.9E- 10 
1 .3E-09 
1 .4E-09 
1.9E-09 
2.1E-09 
1 .8E-09 ' 

1 .2E-09 

8.8E-  10 
5 .9E-10 
5.8E-10 
5.8E-10 
9.8E- 10 
1.2E-09 
6.6E-  10 
5 .3E-10 
5.7E- 10 
9.9E- 10 
1 .5E-09 
1.5E-09 
2 .1E-09 
2.4E-09 
2.1E-09 
1 .4E-09 

8 .6E-10 8 .8E-10 
5.7E-10 5 .9E-10 
5.7E-10 5.9E-10 
5..7E-10 5.8E-10 
9 .6E-10 9.9E-10 
1 .2E-09 1 .2E-09 
6.4E-10 6.6E-10 
5.2E-10 5.3E-10 
5 .6E-10 5 .7E-10 
9 .7E-10 9.9E-10 
1 .4E-09 1.5E-09 
1 .5E-09 1.5E-09 
2.1E-09 2 .1E-09 
2 .3E-09 2.4E-09 
2.OE-09 2 .1E-09 
1.4E-09 1.4E-09 
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C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:51 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year> 

4.44E- 02 

A t  T h i s  L o c a t i o n :  921 Me te rs  Eas t  N o r t h e a s t  

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  15 P e r c h l o r i c  Hood S tacks  [ G l l  

Da tase t  Name: 97-2003-61 
Da tase t  Date:  Apr 7,  1998 1:24 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

SYNOPSIS 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  9 2 1  Me te rs  East N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.65E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) 

GONADS 1.36E-04 
BREAST I .  54E-04 
R M A R  6.05E-03 
LUNGS 3 i 3 5 E - 0 1  
THYROID 1 -33  E - 04' 
ENDOST 8. OOE - 02 
RMNDR 3.51 E-03 

a 
EFFEC 4.44E - 02 
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Nucl i de 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TM-230 
TH - 232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  DURING THE YEAR 1997 

Source 
#I TOTAL 

C l a s s  S i z e  C i /y  C i  /y 

Y 1.00 8.7E-05 8.7E-05 
Y 1.00 4.6E-06 4.6E-06 
Y 1.00 3.4E-06 3.4E-06 
Y 1.00 9.7E-05 9.7E-05 
W 1.00 6.2E-08 6.2E-08 
W 1.00 2.5E-07 2.5E-07 
Y 1.00 2.6E-06 2.6E-06 
Y l;OO 7.7E-06 7.7E-06 
Y 1.00 4.1E-07 4.1E-07 
Y 1 .00 3.8E-04 3.8E-04 

SITE INFORMATION 

S Y N O P S I S  
Page 2 . 

Temperature: 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 
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SOURCE INFORMATION 

Source Number: 1 

Stack H e i g h t  ( m ) :  5.94 
Diameter  ( m >  : 0 .41  

Plume R i s e  
Momentum (m/s) :  5.46E+00 
( E x i t  Vel o c i  t y  1 

A G R I  CU LTU RA L DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0.399 0 . 4 4 2 .  
F r a c t i o n  From Assessment Area: 0.300 0 .601  0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 . 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1363 1317 2008 1617 1305 921  979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t .  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7 ,  1998 3 :51  pm 

F a c i  1.i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address :  P .O.  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  15 P e r c h l o r i c  Hood S t a c k s  [ G l l  

D a t a s e t  Name: 9 7 - 2 0 0 3 - 6 1  
D a t a s e t  Date :  A p r  7 ,  1998 1:24 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7.  1998 3 :51  prn 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  dua l  

(rnrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

1.36E-04 
1.54E-04 
6.05E-03 
3.35E-01 
1.33E-04 
8.00E-02 
3.51E-03 

4.44E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y 1 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 

EXTERNAL 
I NT E RNA L- 

TOTAL 

2.52E-'O3 
4.19E-02 
3 . 5 1 5 0 9  
2.65E-05 
4.44E-02 
2.65E-05 

4.44E- 02 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234 
U-235 
U-236 
u - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

1.92E-02 
9.65E-04 
7.06E-04 
1.91E-02 
1.87E-06 
3 .01  E-06 
1.05E-03 
3.09E-03 
2.3 6 E.- 04 
5.03E-05 

TOTAL 4.44E- 02 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANC REA S 
U R I N A R Y  
OTHER 

TOTAL 

5.93E-09 
3.93E-09 
3.03E- 11 
3.42E-10 
5.46E-07 
2.29E-10 
6.09E- 10 
2.79E-10 
1.33E-10 
7.30E-09 
1.63E-10 

5.65E- 07 

PATHWAY R I S K  SUMMARY 

Pathway 

I N G E S T I O N  
I N H A L A T I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.34E-08 
5.51E-07 
7.83E-14 
6.08E- 10 
5.65E-07 
6.08E- 10 

5.65E- 07 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nucl i d e  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH- 234 

TOTAL 

2.47E-07 
1.26E-08 
9.06E- 09 
2.47E-07 
2.46E- 11 
3.06E-11 
2. H E - 0 8  
2.53E-08 
1.33E-09 
1.59E-09 

SUMMARY 
Page 4 

5.65E-07 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuclides and Pathways) 

SUMMARY 
Page 5 

Distance (m) 

Di recti on 1363 1317 2008 1617 1305 92  1 979 
~ ~~ 

. N  
NNW 

NW 
W N W  

W 
wsw 

S W  
ssw 

S 
SSE 

SE 
ESE . 

E 
ENE'  

. NE 
NNE 

......................................... pzg:;<:::qa 
7.1E-03 
7.2E-03 
7.6E-03 
1 .2E-02 
1 i 3 E - 0 2  
7. 5E-03 
6 .3E-03 

1.3E-02 ' 

2.1E-02 
2.2E-02 
2.8E-02 

2. 5E-02 
1 .6E-02 

, , ,5*; >..:>"..; ;;. , , 

7.2E-03 

2.9E-02 

~ 

:@$$@qj?$ ................... 
> *? I: .... I..: . .  . > ...... ..., :.7 ,...A,. . 
7.4E - 03 
7. 5E-03 
7.8E-03 
1 .3E-02 
1.4E-02 
7.8E- 03 
6.6E-03 
7.5E-03 
1.4E-02 
2.1E-02 
2 .3E-02 
2.9E-02 
3.OE-02 
2.6E-02 
1.7E-02 

6.8E-03 ;q.qfpf$3 
~,,.~~~~.;,.~,.~,;~,;,.~ .: 

4.6E-03 
5.OE-03 
7.8E- 03 
7.7E-03 
4.5E-03 
4.OE-03 
4.7E-03 
9.2E-03 
1.5E-02 

1.8E-02 
1.8E-02 
1.6E-02 

............................................ 

1 .5E i02  

9.8E-03 

8.8E-03 
5.9E.-03 @gg,g@ 1.5 

6.3E-03 
1.. 0 E - 02 
1.1E-02 
6.OE-03 
5.2E-03 
6.OE-03 
1.1E-02 
1.8E-02 
1.9E-02 
2.3E-02 
2.4E-02 
2.OE-02 
1.3E-02 

......................................... 
li ..... .I ........... < .......... 

l . l E - 0 2  
7 .  5E-03 
7.6E-03 

1.3E-02 
1.4E-02 
7.9E-03 
6.6E-03 
7.5E-03 
1.4E-02 
2.1E-02 
2.3E-02 
2.9E-02 
3.OE-02 
2.6E-02 
1 .'7E-02 

I ~ ~ ~ ~ - ~ ~  
:... ..... ?.: ....................... 

1 .7E-02 
1 .1E-02 
1 .1E-02 
l . l E - 0 2  
1 .8E-02 

1.2E-02 
1.OE-02 
1.1E-02 
1.8E-02 
2 .7E-02 
2.9E-02 
4.OE-02 
4 .4E-02 
3 .9E-02 
2.6E-02 

............................................ 

.... *::.. ................ 

1. 5E-02 
1. OE- 02 
1.OE-02 
1.OE-02 
1.7E-02 
2.1E-02 i ~ ~ ~ - ~ ~ ~  ........ 
: ..... ::.7:: ..... :: ..... ::z.. ...... 
9 .3E-03 
1.OE-02 
1 .8E-02 
2.6E-02 
2.8E-02 
3.8E-02 
4.1E-02 
3.6E-02 
2.4E-02 

Distance ( m )  

O i  recti o n  1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

1. 5E-02 
9.7E-03 
9.8E-03 
9.9E-03 
1.6E-02 
:r. 1.9E-02 ,$.@E3#2 
8.7E-03 
9.6E-03 
1.7E-02 
2.5E-02 
2.7E-02 
3 .6E-02 
3.9E-02 
3 .4E-02 
2 .2E-02 

: .... $2:: ._.._: ...... ::::<: ,.,.: ..... > 

1 .4E-02 
9 .4E-03 
9 .5E-03 
9.6E-03 
1.6E-02 
1 .8E-02 
1.OE-02 

9.3E-03 
1.6E-02 
2.  5E-02 
2.6E-02 
3.5E-02 
3.8E-02 

2.1E-02 

~~~~~~ . F,::::.,.: ..... :.:.: ........... 

3.3E102 

1.2E-02 
8 .2E-03 
8 .3E-03 
8.6E-03 
1 .4E-02 
1 .65-02 
8.7E-03 

8.2E-03 
1. 5E-02 
2.3E-02 
2 .4E-02 
3.1E-02 
3 .3E-02 
2.9E-02 
1 i 9 E - 0 2  

~~~~~~~~ 

i ....... *: .......... z::.: ...... 

1 .2E-02 
8.3E-03 
8 .4E-03 
8 .6E-03 
1 .4E-02 
1 .6E-02 
8.8E- 03 

8.2E-03 
1. 5E-02 
2.3E-02 
2.4E-02 
3.1E-02 
3.3E-02 
2.9E-02 
1.9E-02 

~~~~:~~ 
: ..... .z:.. ................. 

1 .2E-02 
8.2E-03 
8.3E-03 
8.5E-03 
1.4E-02 
1.6E-02 
8.7E-03 
7.3E-03 ...................... ~~~~-~~ 
1.5E-02 
2.3E-02 
2.4E-02 
3 .1  E-02 
3.3E-02 
2.9E-02 
1.9E-02 

1 .3E-02 
8.8E-03 
8 .9E-03 
9.1E-03 
1 .5E-02 -  
1.7E-02 
9.4E-03 
7.8E-03 

1.6E-02 
2.4E-02 
2.5E-02 
3.3E-02 
3 .5E-02 
3.1E-02 
2.OE-02 

................................ +yq@@3 . 
X':..' ................ 

1 i 3 E - 0 2  
8.8E-03 
8.9E-03 
9.1E-03 
1. 5E-02 
1 .7E-02 
9 .4E-03 
7.8E-03 
~~~;~~~~ 8.7E-03 

2.4E-02 
2 .5E-02 
3.3E-02 
3 .  5E-02 
3.1E-02 
2.OE-02 

. .  :. ..i:: ..,: ... :*3.. . ........................ 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i r e c t i o n  1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

. s  
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

8 .'O E 7 03 
5.3E-03 
5.4E-03 
5.8E-03 
9.2E-03 
9.3E-03 
5.4E-03 
4.6E-03 

1.8E-02 
2.1E-02 
2.1E-02 
1.8E-02 
1.2E-02 

1.1E-02 
7.4E-03 
7.5E-03 
7.8E-03 
1 .3E-02 
1 .4E-02 
7.8E-03 
6.6E-03 
7.5E-03 
1 .4E-02 
Q,?J@g$@ *:.. 

2 .3E-02 

........................................... 
..A ........................ 

2 .9E-02 
3.OE-02 
2 .6E-02 
1.7E-02 

1.3E-02 
8.4E-03 
8.5E-03 
8.7E-03 
1 .4E-02 
1 .6E-02 
8.9E-03 
7.4E-03 
8.4E-03 
1.5E-02 
:$@+.. 2.3E-02 ........... 

3.2E-02 
., . . . .  ,$%gqyZ -.. ... 
:, ,:::A ..... :.. ,<A+, .C; .. 

3 .4E-02 
2.9E-02 
1.9E-02 

1.3E-02 
8.4E-03 
8.5E-03 
8.7E-03 
1.4E-02 
1.6E-02 
8.9E-03 
7.4E-03 
8.3E-03 
1.5E-02 
2.3E-02 

3.3E-02 
2.9E-02 
1.9E-02 

7.7E-03 
5.1E-03 
5.2E-03 
5.6E-03 
8.9E-03 
9.OE-03 
5.2E-03 
4.5E-03 
5.3E-03 
1.OE-02 
1.6E-02 
1.7E-02 
2.1E-02 
.pyW 2.OE-02 .:.;.:.: ............ 

l . l E - 0 2  
;. ............. ,.:&@@ ............. 

7 .8E-03 
5.2E-03 
5.3E-03 
5.6E-03 
9.OE-03 
9.1E-03 
5.2E-03 
4.5E-03 
5.3E-03 
1.OE-02 
1 .6E-02 
1.7E-02 
2.1E-02 
:ym 2.1E-02 ...................... 
. ..... . . . .  :.?g@@z 
l . l E - 0 2  
<. . ::r::, ..... ,.-?. : .: ..:: ...................... 
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1NDIVIDUAL.LIFETIME R I S K  ( d e a t h s )  
( A 1  1 Radionuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( rn)  
~ ~~ 

D i  r e c t i  on 1363 1317 2008 1617 1305 92 1 979 

N 1.3E-07 
NNW 8.9E-08 
NW 9.OE-08 

WNW . 9.4E-08 
' W  1.5E-07 
wsw 1.7E-07 

sw 9.3E-08 
ssw 7.8E-08 

S 8.9E-08 
SSE 1.7E-07 
SE 2.6E-07 
ES E 2.8E-07 

E 3.5E-07 
ENE 3.6E-07 
NE 3.2E-07 

N N E  2.OE-07 

1.4E-07 
9.2E-08 
9.3E-08 
9.7E-08 
1.6E-07 
1.7E-07 
9.7E-08 
8.1E-08 
9.3E-08 
1.7E-07 
2.7E-07 
2.9E-07 
3.6E-07 
.3.8E-07 
3.3E-07 
2.1E-07 

8.4E- 08 
5.5E-08 
5.6E-08 
6.1E-08 
9.7E-08 
9.6E-08 
5.5E-08 
4.'8E-08 
5.7E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.3E-07. 
2;3E-07 
2.OE-07 
1.2E-07 

1.1E-07 
7.2E-08 
7.3E- 08 
7.8E- 08 
1.3E-07 
1.3E-07 
7.4E- 08 
6.3E-08 
7.4E-08 
1.4E-07 
2.3E-07 
2.4E-07 
2.9E-07 
3.OE-07 
2.6E-07 
1.6E-07 

1.4E-07 
9.3E-08 
9.4E-08 
9.8E-08 
1.6E-07 
1.8E-07 
9.8E-08 
8.2E-08 
9.4E-08 
1.8E-07 
2.7E-07 
2.9E-07 
3.7E-07 
3.8E-07 
3.3E-07 
2.1E-07 

2.1E-07 
1.4E-07 
1.4E-07 
1.4E-07 
2.3E-07 
2.9E-07 
1.6E-07 
1.3E-07 
1.4E-07 
.2.3E-07 
3.4E-07 
3.7E-07 
5.1E-07 
5.7E-07 
5.OE-07 
3.3E-07 

2.OE-07 
1.3E-07 
1.3E-07 
1.3E-07 
2.2E-07 
2.6E-07 
1.4E-07 
1.2E-07 
1.3E-07 
2.2E-07 
3.3E-07 
3. 5E-07 
4.8E-07 
5.3E-07 
4.6E-07 
3.OE-07 

D i s t a n c e  ( m )  

D i  r e c t i  on 1035 1068 ' 1204 11 9.9 1207 1133 1135 

N 1.8E-07. 
NNW 1.2E-07 
NW 3.2E-07 

WNW 1.2E-07 
W 2.OE-07 

wsw 2.4E-07 
sw 1.3E-07 
ssw 1.1E-07 

S 1.2E-07 
SSE 2.1E-07 
SE 3.2E-07 

ESE 3.4E-07 
E 4.5E-07 

ENE 4.9E-07 

1.8E-07 
1.2E-07 
1.2E-07 
1.2E-07 
2.. OE- 07 
2.3E-07 
1.3E-07 
1 .OE-07 
1.2E-07 
2.1E-07. 
3.1E-07 
3.3E-07 
4.4E-07 
4.8E-07 
4.2E-07 
2.7E-07 

3.5E-07 
1 .OE-07 
1.OE-07 
1.1E-07 
1.7E-07 
2.OE-07 
1.1E-07 
9.OE-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
3.9E-07 
4.2E-07 
3.6E-07 
2.3E-07 

1.6'E-07 
1 .OE-07 
1.OE-07 
9.lE-07 
1.8E-07 
2.OE-07 
l.lE-07 
9.1E-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
4.OE-07 
4.2E-07 
3.7E-07 
2.4E-07 

1.5E-07 
1.OE-07 
1.OE-07 
1.1E-07 
1.7E-07 
2.OE-07 
1.1E-07 
9.OE-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
3.9E-07 
4.2E-07 
3.6E-07 
2 .'3E-07 

1.7E-07 
1.1E-07 
1.1E-07 
1.1E-07 
1.9E-07 
2.2E-07 
1.2E-07 
9.7E- 08 
1.1E-07 
2.OE-07 
3.OE-07 
3.2E-07 
4.2E-07 
4.5E-07 
3.9E-07 
2.5E-07 

1.7E-07 
1.1E-07 
1.1E-07 
1.1E-07 
1.9E-07 
2.1E-07 
1.2E-07 
9.7E-08 
1.1E-07 
2.OE-07 
3.OE-07 
3.2E-07 
4.2E-07 
4.5E-07 
3.9E-07 
2.5E-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l .  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i  r e c t i  on 1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

N E  
NNE 

9.9E- 08 
6.5E-08 

7.1E-08 
1.1E-07 
1.2E-07 
6.6E-08 
5.7E-08 
6 .7E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.7E-07 
2.7E-07 
2.3E-07 
1.5E-07 

6.6E108 

1.4E-07 
9.2E-08 
9.3E-08 
9.7E-08 
1.6E-07 
1.7E-07 
9.7E-08 
8.1E-08 
9.3E-08 
1.7E-07 
2.7E-07 
2.9E-07 
3.6E-07 
3.8E-07 
3.3E-07 
2.1E-07 

1.6E-07 
1.OE-07 
1.1E-07 
l . l E - 0 7  
1.8E-07 
2.OE-07 
l . l E - 0 7  
9.2E-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
4.OE-07 
4.3E-07 
3.7E-07 
2.4E-07 

1 .6E-07 
1.OE-07 
1 .1E-07 
1.1E-07 
1 .8E-07 
2.OE-07 
I. 1E-07 
9.2E-08 
1.OE-07 
1 .9 E - 0.7 
2.9E-07 
3.1E-07 
4.OE-07 
4.3E-07. 
3 .7E-07 
2.4E-07 

9.6E- 08 
6.3E-08 
6.4E-08 
.6..9E-08 
1 .1E-07 
l . l E - 0 7  
6 .3E-08 
5.5E-08 
6.5E- 08 
1.3E-07 
2.OE-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.2E-07 
1.4E-07 

9.7E-08 
6 .3E-08 
6 .5E-08  
6.9E-08 
1.1E-07 
1 .1E-07 
6 .4E-08 
5 .5E-08 
6.5E-08 
1 .3E-07 
2.1E-07 
2 .2E-07 
2 .6E-07 
2 .6E-07 
2.3E-07 
1 .4E-07 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:51 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398.704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

2.83E- 02 

A t  T h i s  L o c a t i o n :  1374 Mete rs  Eas t  N o r t h e a s t  . '  
Source Category :  REMEDIATION SITE 

Source Type: S tack  
Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 P e r c h l o r i c  Hood S tacks  E621 

D a t a s e t  Name: 97-2003-62 
D a t a s e t  Date :  Apr  7 ,  1998 1:24 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
. . I  
I ' .  .~ 

. . . . 8 . .  . i' , 



Apr 7 ,  1998 3 :51  pm 
Page 1 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1374 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  3.59E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

8.67E-05 
9.85E-05 
3.85E-03 
2..13E-01 
8.45E-05 
5.09E-02 
2.24E-03 

2.83E-02 



e. , 
A P r .  7,  1998 3:51 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e -  C lass  S i z e  Ci /y  C i  /y 

u - 234 
u-235 

' U-236 
U-238 
RA-226 
RA.-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 1.00 8.7E-05 8.7E-05 
Y 1.00 4.6E-06 4.6E-06 
Y 1.00 3.4E-06 3.4E-06 
Y 1.00 9.7E-05 9.7E-05 
w 1.00 6.2E-08 6.2E-08 
W 1.00 2.5E-07 2.5E-07 
Y 1.00 2.6E-06 2.6E-06 
Y 1.00 7.7E-06 7.7E-06 
Y 1.00 4.1E-07 4.1E-07 
Y 1.00 3.8E-04 3.8E-04 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i  p i  t a t i  on: 102 cm/y 
Mi x i  ng He i  gh t :  950 m 

S Y N O P S I S  
Page 2 



Apr 7 ,  1998 3:51 pm 

. 

Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Stack H e i g h t  ( m ) :  5.94 
Diameter ( m ) :  0.41  

Plume Rise 
Momentum ( m / s ) :  5.46E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442.  
F r a c t i o n  From .Ass,essment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 . 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
Defaul  t V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 2035 1766 1798 1913 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7,  1998 3:51 pm 

f a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

Ci ty ;  CINCINNATI ' 

7400 WILLEY ROAD 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 P e r c h l o r i c  Hood S tacks  [G21 

D a t a s e t  Name: 97-2003-62 
D a t a s e t  Date:  Apr 7, 1998 1:24 pm 

Wind F i l e :  WNDFI LES\97STAR. WND 

, . , ,,. 
, '  . .' . 

' i.. : 
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ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Organ (mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

8.67E-05 
9.85E - 05 
3.85E-03 
2.13E-01 
8.45E-05 
5.09E-02 
2.24E- 03 

EFFEC 2.83E- 02 

PATHWAY EFFECTIVE .DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Pathway . (mrem/y 1 

INGESTION 1.61E-03 
INHALATION 2.66E-02 
A I R  I M M E R S I O N  2.23E-09 
GROUND SURFACE 1.69E-05 
INTERNAL ~ 2.82E-02 
EXTERNAL 1.69E-05 

TOTAL 2.83E-02 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel ected 
I n d  i v i  d u a l  

(mrem/y) 

U-234 
U,-235 
U - 236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH-230 . 
TH - 232 
TH -'234 

TOTAL 

1.22E-02 
6.14E-04 
4.49E - 04 
1.22E-02 
1.19E-06 
1.92E-06 
6.68E-04 
1.96E-03 
1.50E.-04 
3.21E-05 

'. , 
SUMMARY 
Page 2 

2.83E-02 

000201 
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CANCER R I S K  SUMMARY 

Cancer 

Sel e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

3.78E-09 
2.50E- 09 
1.94E- 11 
2.18E- 1 0  
3.47E-07 
1.46E- 10 
3.88E - 10 
1.78E-10 
8.50E- 11 
4.66E-09 
1.04E-10 

3.59E-07 

PATHWAY R I S K  SUMMARY 

Sel e c t e d  I nd i v i  d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 
I NHA LAT I ON 
A I R  ' I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

8.53E- 09 
3.50E-07 
4.98E- 14  
3.88E- 10 
3.59E-07 
3.88E - 10 

3.59E-07 

SUMMARY 
Page 3 
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N u c l  i d e  

U-234 
U-235 

, U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l  e c t e d  Indi v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .57E-07 
8.04E-09 
5.76E-09 
1 . 5 7 E - 0 7  
1.56E- 11 

. 1 . 9 5 E - l l  
1 .34E-08 
1 .6  1 E -  08 
8 .47E-10 
1 .01E-09 

3 .59E-07 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
(All Radionuclides and Pathways) 

Page 5 

Distance (m) 

Di recti on 1374 1643 2013 1916 2622 2247 2239 

N 
NNW 
NW 

WNW. 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE ' 

E 
ENE 
NE 

NNE 

1.OE-02 
6.9E-03 
7.OE-03 
7.4E-03 
1.2E-02 
1.3E-02 
7.3E-03 
6.1E-03 
7.OE-03 
1.3E-02 
2.1E-02 
2.2E-02 
.2.7E-02 

2.5E-02 
2.8E102 

~ .,.......,. . ... . ...(...... ...._ . . p@@&@; 
A:.. ..... .. ..___... .. 

..... , , . ....... ..... ... ,e.@"&$$ 
5.6E-03 
5.7E-03 
6.1E-03 
9.8E-03 
1.OE-02 
5.7E-03 
4.9E-03 
5.8E-03 
1.1E-02 
1.8E-02 
1.9E-02 
2..3E-02 
2.3E-02 
2.OE-02 
1.3E-02 

.. .;s, ......., 7 ,..,.., 6.6E-03 
4.4E- 03. 
.... 4.4E-03 

7.7E-03 
7.6E-03 
4.4E-03 
3.8E-03 
4.5E-03 
9.OE-03 
1.4E-02 

1.8E-02 
1.8E-02 
1.5E-02 
9.7E-03 

. ... ..:.. :>,.A:.5 ..,, :., , ;;:;;., , ,, ,: 
<@:::.:gr--. ....... @g ... . _..c_ 

1.5E.02 

7.1E-03 
4.7E-03 
4.7E-03 
5.1E-03 
8.2E-03 
8.1E-03 
4.7E-03 
4.1E-.03 
4.8E-03 
9.5E-03 . 
1.5E-02 
~~~-~~ 1.6E-02 

1.9E-02 
1.6E-02 
1.OE-02 

.L.. ...... <,, ..... 

4.7E-03 
3.1E-03 
3.2E-03 
3.5E- 03 
5.5E-03 
5.2E-03 
3 .OE-03 
2.7E-03 
3.3E-03 
6.6E-03 
1.1E-02 
l.lE-02 
1.3E-02 p@pQ'.' :..:;:*: .__... s..:,:,:: 
1.1E-02 
6.7E-03 

............................................ 

5.8E-03 
3.8E-03 
3.9E-03 
4.2E- 03 @:yp@$ 

6.5E-03 
3.8Ei03 
3.3E- 03 
4.OE-03 
7.9E-03 
1.3E-02 
1.4E-02 
1.6E-02 
1.5E-02 
1.3E-02 
8.3E-03 

... .....,... . . . . . . . . . . . . . . . 
, &.*, .-. , ... .._......_._...... .i .....__. 

5.8E-03 
3.8E-03 
3.9E-03 
4.2E-03 
6.7E- 03 
6.5E-03 
3.8E-03 
3.3E-03 
4.OE-03 
<$$<yg$:@@ 8.OE-03 

1.4E-02 
1.6E-02 
1.5E-02 
1.3E-02 
8.4E-03 

.. ... .. ...... . , ._.-.. . 
: .,.,. ::*:: ..... j .\.. ::::::: ,._..: .,.... 

Distance (m) 

Di recti on 1735 141 1 2347 2415 1802 2307 1654 

07.0" 00 

N 
NNW 
NW 

WNW 
W 

wsw , 
sw 

ssw 
S 

SSE 
SE 

ES E 
- . :; 

NE 
N N E  

,. 7: * 
. . ' { , ' I  EiE 

. . .  .. : .. . :,(..I:...' 
-' . - ' ~ ,  . : / '  

,. ............................... ._ . . d i * ~ ~ ~ ~ B  
5.3E-03 
5.4E-03 
5.7E-03 
9.2E-03 
9.4E-03 
5.3E-03 
4.6E-03 
5.4E-03 
1.1E-02 
1.7E-02 
1.8E-02 
2.1E-02 
2.1E-02 
1.9E-02 
1.2E-02 

1.OE-02 
6.7E-03 
6.8E-03 
7.2E-03 
1.2E-02 
1.3E-02 
7.OE-03 
5.9E-03 
6.8E-03 
1.3E-02 

2.1E-02 
2.7E-02 
2.7E-02 

~~~-~~ .... 
. i... ......,.... .__._.____... .. 

2 .4 E -'O 2. 
1.5E-02 

5.5E-03 
3.6E-03 
3.7E-03 
4.OE-03 
6.3E-03 
6.1E-03 
3.6E-03 
3.1E-03 
3.8E-03 
7.5E- 03 
1.2E-02 
1.3E-02 
,7 1.5E-02 

7.9E- 03 

:: .... ... ,&$&g@ . . . 

1.3E-'02 

5.2E-03 
3.5E-03 
3.5E-03 
3.9E-03 
6. IE-03 
5.8E-03 
3.4E-03 
3.OE-03 
3.6E-03 
7.3E-03 
1.2E-02 
1.2E-02 
1.4E-02 

1.2E-02 
7.6F-03 

Z a i ~ ~ ~ ~  
. .. :F:. .. .: ,.::z::. . .._...... . . . . . . ...,. . ... . ... . . 

. 7.6E-03 . . . . . . . . . . . . . . . . . . . .... 
~~~~~~~~ 

5.1E-03 
5.5E-03 
8.8E-03 
8.9E-03 
5.1E-03 
4.4E- 03 
5.2E- 03 
1.OE-02 
1.6E-02 ' 

1.7E-02 
2.1E-02 
2.OE-02 
1.8E-02 
l.lE-02 

....*'.. . . . .__.. . .. ... . . 
5.6E-03 
3.7E-03 
3.7E-03 
4.1E-03 $--.p.. L. .......... .. i... ... . .:.> ..:.:sg;$j@ 
6.2E-03 
3.6E-03 
3.2E-03 
3.8E-03 
7.7E-03 
1.2E-02 
3.3E-02 
1.5E-02 
1.5E-02 
1.3E-02 
8.OE-03 

.. . . . . . . . . . . . . . . . . . . . . 

8.5E-03 
5.6E-03 
:py:E.Ej-Js 
6.OE-03 
9.7E-03 
1.OE-02 
5.7E-03 
4.9E-03 
5.7E-03 
1.1E-02 
1.8E-02 
1.9E-02 
2.3E-02 
2.3E-02 
2.OE-02 
1 .ZE-02 

..... .... ..... ...._. . i.... 

: ...( j-: ........ ._.. ::: ...._.,..... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l  i d e s  and Pa thways ) .  

SUMMARY 
Page 6 

D i s t a n c e  ( rn )  

D i  r e c t i  on 1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

4.9E-03 
7.8E-03 
7.7E-03 
4.4E-03 
3.9E-03 
4.6E-03 
9 .1E-03 
1 S E - 0 2  
1 .5E-02  
1 .8E-02 
1.8E-02 
1 .6E-02 
9.8E-03 

6.4E-03 6.5E-03 

7.4E-03 
7.2E-03 
4.2E-03 
3.6E- 03 
4.4E-03 
8.7E-03 
1.4E-02 
1.5E-02 
1.7E-02 
1.7E-02 
1.5E-02 
9.2E-03 

7.6E-03 
7.5E-03 
4.3E-03 
3 .8E-03 
4.5E-03 
8.9E-03 
1.4E-02 
1.5E-02 
1.8E-02 
1.8E-02 
1.5E-02 
9.5E-03 

7.8E-03 
5.2E-03 
5.2E-03 
5 .6 E - 0 3 

4.5E-03 
5.3E-03 
1.OE-02 
1.7E-02 
1.7E-02 
2.1E-02 
2.1E-02 
1.8E-02 
1.1E-02 

7.6E-03 
5.OE-03 
5.1E-03 
5.5E- 03 
. 8.!.8.:.!,3. . . . . . . . . . . . . , , , &cjgJ@ *:.. 

5 .1E-03 
4.4E-03 
5.2E- 03 
1 .OE-02 
1.6E-02 
1.7E-02 
2.1E-02 
2.1E-02 
1.8E-02 
1.1E-02 

. . ... . . . .. . . . . , . .._ ... , , . 

7 .1E-03 
4 .7E-03 
4 .7E-03 
5.1E-03 
8 .2E-03 
8 .2E-03  
4.7E-03 
4.1E-03 
4.8E-03 
9.5E-03 
1. SE-02' 
1 .6E-02 
1.9E-02 . 
1.9E-02 

\ .  . 
: . 

I .  ., 

00020s 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 7 

~ ~~ 

D i s t a n c e  ( m >  

D i r e c t i o n  1374 1643 2013 1916 2622 2247 2239 

N 
NNW 

NW 
W N W  . 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE. 

NE 
NNE 

1.3E-07 
8.7E-08 
8.8E-08 
9.2E-08 
1. 5E-07 
1.6E-07 
9.1E-08 
7.6E-08 
8 . 8 E ~ 0 8  
1.7E-07 
2.6E-07 
2.8E-07 
3. 5E-07 
3.6E-07 
3.1E-07 
2.OE-07 

l . l E - 0 7  
7. O E -  08 
7.1E-08 
7.6E-08 
1.2E-07 
1.3E-07 
7.2E- 08 
6.1E-08 
7.2E-08 
1.4E-07 
2.2E-07 
2 .4.E - 0 7 
2.9E-07 
2.9E-07 
2. 5E-07 
1.6E-07 

8.3E-08. 
5.4E- 08 
5. 5E-08 
6.OE-08 
9.6E-08 
9.5E-08. 
5.4E-08 
4.7E- 08 
5.6E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.3E-07 . 

2;3E-07 
1.9E-07 
1.2E-07 

8.9E-08 
5.8E-08 
5.9E-08 
6.4E-08 
1.OE-07 
1.OE-07 
5.8E-08 
5.OE-08 
6.OE-08 
1.2E-07, 
1.9E-07 
2.OE-07 
2.4E-07 
2.4E-07 
2.1E-07 
1.3E-07 

5.'8E-08 
'3.8E - 08 
3.9E-08 
4.3E-08 
6.8E-08 
6.4E-08 
3.7E- 08 
3.3E-08 
4.OE-08 
8.2E-08 
1.3E-07 
1.4E-07 
1.6E-07 
1.6E-07 
1.4E-07 
8.4E-08 

7.2E-08 
4.7E-08 
4.8E-08 
5.2E-08 
8.4E- 08 
8.1E-08 
4.6E-08 
4.1E-08 
4.9E-08 
1.OE-07 
1.6E-07 
1.7E-07 
2.OE-07 
1.9E-07 
1.7E-07 
1.OE-07 

7.2E-08 
4.7E-08 
4.8E- 08 
5.3E-08 
8.4E-08 
8.1E-08 
4.7E-08 
4.1E-08 
4.9E-08 
1.OE-07 
1 ..6 E -'0 7 
1.7E-07 
2.OE-07 
2.OE-07 
1.7E-07 
1.1E-07 

D i s t a n c e  ( m )  
~~ 

D i  r e c t i  on 1735 1411 ' 2347 2415 1802 2307 1654 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

1.OE-07 
6.6E -08 
6.7E-08 
7.2E-08 
1.2E-07. 
1.2E-07 
6.7E-08 
5.7E-08 
6.8E-08 
1.3E-07 
2.1E-07 
2.3E-07 
2.7E-07 
2.7E-07 
2.4E-07 
1.5E-07 

1.3E-07 
8.4E-08 
8.6 E -  08 
9.OE-08 
1.5E-07 
1.6E-07 
8.8E-08 
7.4E-08 
8. 5E-08 
1.6E-07 
2.6E-07 
2.7E-07 
3.4E-07 
3. 5E-07 
3.OE-07 
1.9E-07 

6.8E-08 
4.4E- 08 
4.5E-08 
4.9E-08 
7.9E-08 
7.6E-08 
4.4E-08 
3.8E-08 
4.6E- 08 
9.5E-08 
1. 5E-07 
1.6E-07 
1.9E-07 
1.8E;07 
1.6E-07 
9.9E-08 

6.5E-08 
4.2E-08 
4.3E-08 
4.8E-08 
7.6E-08 
7.3E-08 
4.2E-08 
3.7E-08 
4.5E-08 
9.1E-08 
1. 5E-07 
1.6E-07 
1.8E-07 
1.8E-07. 
1.5E-07 
9.5E-08 

9.6E-08 
6 .2.E - 08 
6.4E-08 
6.8E-08 
1.1E-07 
1.1E-07 
6.3E-08 
5.4E-08 
6.5E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.2E-07 
1.4E-07 

7.OE-08 
4.5E-08 
4.6E-08 
5.1E-08 
8.1E-08 
7.8E-08 
4.5E-08 
3.9E-08 
4.7E-08 
9.7E-08 
1.6E-07 
1.7E-07 
1.9E-07 
1.9E-07 
1.6E-07 
1 .OE-07 

1.1E-07 
7. OE- 08 
7.1E-08 
7 . 6 E  - 08 
1.2E-07 
1.3E-07 
7.1E-08 
6.1E-08 
7.1E-08 
1.4E-07 
2.2E-07 
2.4E-07 
2 . 9.E - 0.7 
2.9E-07 
2.5E-07 
1.6E-07 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radi onuc l  i d e s  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i r e c t i o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 

ENE 
NE 

NNE 

w .  

E '  

8.4E- 08 
5.5E-08 
5.6E- 08 
6.1E-08 
9.8E-08 
9.6E-08 
5.5E-08 
4.8E-08 
5.7E-08 
1. I E - 0 7  
1.8E-07 
2.OE-07 
2.3E-07 
2.3E-07 
2.OE-07 
1.2E-07 

7.9E-08 
5.2E-08 
5.3E-08 
5.7E-08 
9.2E-08 
9.OE-08 
5.2E- 08 
4. 5E-08 
5.4E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.2E-07 
2.2E-07 
1.9E-07 
1.2E-07 

8.2E-08 
5.3E-08 
5.4E-08 
5.9E-08 
9.5E-08 
9.4E-08 
5.3E-08 
4.6E-08 
5.6E-08 
l . l E - 0 7  
1.8E-07 
1.9E-07 
2.3E- 07 
2.2E-07 
1.9E-07 ' 

1.2E-07 

9.8E-08 
6.4E-08 
6.5E-08 
7.OE-08 
1.1E-07 
1.2E-07 
6. 5E-08 
5.6E-08 
6.6E-08 
1.3E-0.7 
2.1E-07 
2.2E-07 
2.7E-07 
2.7E-07 
2.3E-07 
1.4E-07 

9.6E-08 
6.3E-08 
6.4E-08 
6..9E-08 
l . l E - 0 7  
1.1E-07 
6.3E-08 
5.5E-08 
6. 5E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.6E- 07 
2.6E-07 
2.3E-Q7 
1.4E-07 

8.9E-08 
5.8E-08 
5.9E-08 
6.4E-08 
1.OE-07 
1.OE-07 
5.8E-08 
5.OE-08 
6.OE-08 
1.2E-07 
1.9E-07 
2.OE-07 
2.4E-07 
2.4E-07 
2.1E-07 
1.3E-07 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:52 pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL' MANAGEMENT PR0JE.CT 
Address: P.O. BOX 398704 

Ci ty :  CINCINNATI ' 

7400 WILLEY ROAD 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

A t  T h i s  L o c a t i o n :  921 Me te rs  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  * 

Em iss ion  Year: 1997 

3.32E-05 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 MEPA/HEPA S tacks  CG11 

D a t a s e t  Name: 97-2004-61 
D a t a s e t  Date:  Apr  7 ,  1998 1:37 pm * 

Wind F i l  e: WNDFI  LES\97STAR. WND 



Apr  7. 1998 3:52 pm 
Page 1 I 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  921 Me te rs  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  3.89E-10 ' 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi V a l  e n t  

(mrem/y 1 

1.23E-07 
1.38E-07 
1.05E-05 
2:28E-04 
1.21E-07 
1.32E-04 
1.70E-06 

3.32E-05 

0 



Apr 7, 1998 3:52 pm 

Nucl i de C1 ass 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  

S Y N O P S I S  
P.age 2 

Source 
#1 

C i  / y  
TOTAL 
C i  /y 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 
Y 
Y 
Y 
w *  
W 
Y 
Y 
Y 
Y 

0.30 
1.00 
1.00 
0.30 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

7.5E-08 
1.9E-08 
1.9E-08 
8.6E-08 
3.6E- 11 
1.4E-10 
1.1E-08 
5.5E-08 
1.2E-08 
2.3E-07 

7.5E-08 
1.9E-08 
1.9E-08 
8.6E-08 
3.6E-11 
1.4E-10 
l . l E - 0 8  
5.5E-08 
i . 2 ~ - 0 8  
2.3E-07  

SITE INFORMATION 

Temperature: . 11 degrees C 
. P r e c i p i t a t i o n :  102 cm/y 

M i x i n g  H e i g h t :  950 rn 



Apr  7, 1998 3:52 pm 

Source Number: 

S tack  H e i g h t  ( m ) :  
D iamete r  ( m )  : 

Plume R i s e  
Momentum (m/s) :  
( E x i t  V e l o c i t y )  

SOURCE INFORMATION 

1 

14.75 
0.91 

1.73E+01 

S Y N O P S I S  
Page 3 

AGRICULTURAL DATA 

Vegetab l  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: .O. 700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1363 1317 zoo8 i6i7 1305 921 979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Zip:  45253-8704 

Source Category:  REMEDIATION S I T E  
Source Type: S tack  

Emission Year: 1997 

Comments: 1997 NESHAP Demonstrat ion 
B u i l d i n g  1 5  MEPA/HEPA S tacks  CG11 

Datase t  Name: 97-2004-61 
Dataset  Date: Apr 7, 1998 1:37 pin 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7, 1998 3:52 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

SUMMARY 
Page 1 

Organ 

Sel  e c t e d  
I n d i v i d u a l  

( m  rem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR , 

1.23E-07 
1.38E-07 
1.05E-05 
2.28E-04 
1.21E-07 

.1.32 E -  04 
1.70E-06 

3.32E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i d u a l  

( m rem/y 1 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

TOTAL 

1.31E-06 
3.18E-05 
1.51E- 12 
4.22E-08 
3.31E-05 
4.22E-08 

3.32E-05 



.Apr 7, 1998 3:52 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

u - 234 
U:235 
U - 236 
U-238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

9.47E-06 
1.37E-06 
1.36E-06 
9.73E-06 
4.30E- 10 
7.17E- 10 
1.49E-06 
7.39E-06 
2.36E-06 
1.17E-08 

SUMMARY 
Page 2 

3.32E-05 
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Cancer 

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

CANCER RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  

F a t a l  Cancer R i s k  
' T o t a l  L i f e t i m e  

9.28E- 12 
6.10E-12 
3.33E- 14 
3.48E- 13 
3.68E- 10 

. 2.03E-13 
2.93E- 13 
4.23E-13 

* 1.29E-13 
3.39E- 12 
1.58E- 13 

TOTAL, 3.89E- 10 

Pathway 

PATHWAY R I S K  SUMMARY . 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

6.55E- 12 
3.81E- 10 
3.45E-17 
9.79E- 13 
3.88E- 10 
9.79E-13 

3.89E- 10 



Apr 7 ,  1998 .3:52 prn 

Nucl i de 

U-234 
U -  235 
U - 236 
U-238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.23E-10 
1.79E- 11 
1.72E-11 
1.27E- 10 
5.17E-.15 
6.90E-15 
2.97E- 11 
6.04E- 11 
1.33E-11 
3.33E- 13 

3.89E-10 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn)  

D i r e c t i o n  1363 1317 2008 1617 1305 921  9 79 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

pgpa. 
:..;$.$ >,,;E.;.:.;.: 
6.2E-06 
5.3E-06 
5.3E-06 
1 .OE-05 
1.6E-05 
9.8E-06 
6.7E-06 
6 .4E-06 
7.8E-06 
1 .2E-05 
1 .4E-05 
1 .9E-05 
2.1E-05 
2.1E-05 
1.6E-05 

....................................... B;$gyj@ 
6.5E-06 
5.5E-06 
5.5E-06 
1.1E-05 
1.7E-05 
1.OE-05 
6.9E-06 
6.6E-06 
8.1E-06 
1.2E-05 
1.5E-05 
2.OE-05 
2.2E-05 
2.2E-05 
1.7E-05 

e:.. ,..... z;.;;.:: .... 5 .7E-06 W$JgEB@ 
:::,.:.*:: ........ ..*':.. ... 
3.5E-06 
3.4E-06 
6.7E-06 
1.OE-05 
5.8E-06 
4.2E-06 
4.OE-06 
5.3E-06 
7.5E-06 
8.6E-06 
1.2E-05 
1.4E-05 
1.3E-05 ' 

9 .9E-06 

.............................. ........ 7 .4E-06 
5.1E-06 

4.4E-06 
8.6E-06 
1.3E-05 
7.9E-06 
5.4E-06 
5.2E-06 
6.6E-0.6 
9.5E-06 
1.1E-05 
1.6E-05 
1.8E-05 
1.7E-05 
1.3E-05 

~~~-~~ 
.... a+. ... AV.. ......... 

9 .6E-06 
6'. 5E- 06 
5.5E-06 

l . l E - 0 5  
1 .7E-05 
1 .OE-05 
7.OE-06 
6.7E-06 

.8 .2E-06 
1 .2E-05 
1.5E-05 
2.OE-05 
2 .2E-05 
2.2E-05 
1.7E-05 

~~~~~-~~ 
:.. ....*,. ..:.. .................... 

1 .5E-05 
9.6E-06 
7. 7.E - 06 
8.1E-06 
............................................ 1 .6E-05 p$geg;7J 
1.6E-05 
1.OE-05 
1.OE-05 
1.1E-05 
1.8E-05 
2.3E-05 
3.1E-05 
3.2E-05 
3 .3E-05 
2.6E-05 

.:._ -5.. .................... .,,, 

1 .4E-05 
9.OE-06 
7.3E-06 
7.6E-06 
1.5E-05 
2.4E-05 

~~~~~~~~~~~ 2: : .. 
i ..:*:.: ........................ ......... I .............. 
9.7E-06 
9.3E-06 
1.1E-05 
1.7E-05 
2.1E-05 
2.9E-05 
3.OE-05 
3.1E-05 
2.4E-05 

D i s t a n c e  (m) 
~_______ 

D i  r e c t i  on  1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
WNW 

W 
wsw ' 

sw 
ssw 

S 
SSE 

NNE 
1 

1.3E-05 
8 .5E-06 
7.OE-06 
7.2E-06 
1.4E-05 . 

2 .3E-05 
I '.:'grE@s i:@-: ............. a:: ............ 
9.1E-06 
8.8E-06 
1.OE-05 
1..6E-05 
2.OE-05 
2.7E-05 

- 1. ... a. 2. 9E-05 
2.9E-05 
2.2E-05 

........................................... 

1 .2E-05 
8.2E-06 
6.8E-06 
7.OE-06 
1.4E-05 
2.2E-05 
........................... 1.3E-05 @??aEg@$$ ...L 

8.5E-06 
1.OE-05 
1.5E-05 
1.9E-05 
2.6E-05 . 

2 .8E-05 
2.8E-05 
2.2E-05 

................................. 

i .  1 ~ - 0 5  
7.2E-06 
6.OE-06 
6.1E-06 
1.2E-05 
1.9E-05 
:pypq& 1.2E-05 

7.4E-06 
8.8E-06 
1.3E-05 
3.6E-05 
2.2E-05 
2.4E-05 
2.4E-05 
1 .9E-05 

:: .... &&.;::::,.; ,: ...... 

1 .1E-05 
7.2E-06 
6.OE-06 
6.1E-06 
1 .2E-05 
1.9E-05 
1 .2E-05 

7.4E-06 
8.9E-06 
1 .3E-05 
1.7E-05 
2.2E-05 
2 .4E-05 
2 .4E-05 
1.9E-05 

~~~~:~~ 
: ...... 9.: ..... .....,. ............. 

1 .1E-05 
7.1E-06 
6.OE-06 
6.1E-06 
1.2E-05 
1 .9E-05 
3.1E-05 
7.7E-06 ................................ ......... ~~~~~-~~~ 
8 ..8E : 06 
1.3E-05 
1.6E-05 
2.2E-05 
2.4E-05 
2.4E- 05 
1 .9E-05 

1 .1E-05 
7.7E-06 
6.4E-06 
6.5E-06 
1.3E-05 
2.OE-05 
1.2E-05 
8.3E-06 

~~~~~~~~~ 

..... '.'.... ........... 
9 .4E-06 
1 .4E-05 
1 .8E-05 
2 .4E-05 
2.6E-05 
2 .6E-05 
2.OE-05 

1.1E-05 
7.7E-06 
6.4E- 06 
6.5E-06 
1.3E-05 
2..OE-05 
1.2E-05 
8.2E-06 
7.9E-06 ........................... gyqjpyjfj .. 

1 .4E-05 
1.8E-05 
2.4E-05 
2.6E-05 
2 .6E-05 
2.OE-05 

,,& > .... *.. :. ............ x.;.:., . :.. . ; 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 1763 1317 1182 1186 1811 1796 

N 
NNW' 

NW 
WNW 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

€NE 
N E  

N N E  

w .  

6 .7E-06 
4.6E-06 
4.OE-06 
4.OE-06 
7.8E-06 
1.2E-05 
7.OE-06 
4.9E-06 
....... 4 .7E-06 :.:.:.. $pgpg$j .. :... 5.: 

8.7E-06 
1.OE-05 
1.4E-05 
1.6E-05 
i . 6 E - 0 5  
1.2E-05 

............................ 
............................ 

9 .5E-06 
6.5E-06 
5.5E-06 
5.5E-06 
1.1E-05 
1.7E-05 
1.OE-05 
6.9E-06 
6.6E-06 
ipgB''"'''''''''' 8 .1E-06 

..... ,,&S 
1.5E-05 
2.OE-05 
2.2E-05 
2.2E-05 
1.7E-05 

........ 

...; >*$. ..,.: ..... :.:.:.: ..... : .,.,.: 

1 .1E-05 
7.3E-06 
6.1E-06 
6.2E-06 
1 .2E-05 
1 :9E - 05 
1.2E-05 
7.9E-06 
7.5E-06 
9.OE-06 
... 1 .4E-05 
j <;iiii,::;. ',:r%?, . 
2.3E-05 
2.5E-05 
2.5E-05 
1 .9E-05 

..$F.yr@$ 

................. 2.. ..: 

1 .1E-05 
7.3E-06 
6 .1E-06 
6.2E-06 
1 .2E-05 
1 .9E-05 
1.2E-05 
7.8E-06 
7.5E-06 
9.OE-06 
1.4E-05 
1.7E-05 ............................ ~ ~ ~ , ~ ~ ~ B  ........ 
2 .5E-05 
2.5E-05 
1.9E-05 

6.5E-06 
4.5E-06 
3.9E -06  
3.8E-06 
7.6E-06 
1.2E-05 

.6.7E-06 
4.7E-06 
4.6E-06 
5.9E-06 
8.4E-06 
9.8E-06 
1.4E-05 
..... 1 .6E-05 ::::$;: ... .: ................. :.....: 

1.. 1E-05 
~~~~~~~~ 

6 .6E-06 
4 .5E-06  
3.9E-06 
3 .9E-06 
7 .7E-06 
1 .2E-05 
6 .8E-06 
4 .8E-06 
4 .6E-06 
5 .9E-06 
8.5E-06 
9 .9E-06 
1.4E-05 
1.6E-05 

1.1E-05 

........................................ 
~~*~~~~~~ .... 
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INDIVIDUAL LIFETIME RISK (deaths)  
(All Radionuclides a n d  Pathways) 

.. 

Distance ( m )  

D i  r e c t i  on 1363 1317 2008 1617 1305 92i 979 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 
N E  

N N E  

l.lE-10 
7.2E-11 
6.1E-11 
6.1E-11 
1.2E- 10 
1.9E-10 
1.1E-10 
7.7E-11 
7.4E-11 
9.OE-11 
1.3E- 10 
1.6E-IO 
2.2E- 10 
2.5E- 10 
2.5E-10 
1.9E-10 

l.lE-10 
7.5E-11 
6.3E- 11 
6.3E-11 
1.3E-10 
2.OE-.10 
1.2E-10 
8.OE-11 
7.7E-11 
9.3E-11 
1.4E-10 
1.7E-10 
2.3E-10 
2.6E-10 
2.6E-10 
2 .OE- 10 

6.6E-11 
4.5E-11 
4. OE- 11 
3.9E-11 ' 
7.8E-11 
1; 2E-10 
6.7E-11 
4.8E- 11 
4.6E-11 
6. OE- 11 
8.6E-11 
1.OE-10 
1.4E-10 
1.6E-10 
1.6E-10 
1.2E-10 

8.6E-11 
5.9E-11 
5. OE- 11 
5.OE,- 11 
1.OE-10 
1.6E-10 
9.1E-11 
6.3E-11 
6.OE-11 
7.6E- 11 
J.lE-10 
1.3E- 10 
1.8E-10 
2.1E-10. 
2.OE- 10 
1.5E- 10 

l.lE-10 
7.5E-11 
6.3E- 11 
6.4E- 11 
1.3E-10 
2.OE-10 
1.2E-10 
8.1E-11 
7.8E-11 
9.4E-11 
1.4E-10 
1.7E- 10 
2.4E- 10 
2.6E- 10 
2.6E- 10 
2. OE- 10 

1.7E-10 
l.lE.-lO 
8.9E-11 
9.4E-11 
1.8E-10 
3.OE-10 
1.9E-10 
1.2E-10 
1.2E-10 
1.3E-10 
2.1E-10 
2.7E- 10 
3.6E-10 
3.8E- 10 
3.9E- 10 
3. OE- 10 

1.6E-10 
1. OE- 10 
8.5E-11 
8.8E-11 
1.7E-10 
2.8E- 10 
1.7E-10 
l.lE-10 
l.lE-10 
1.3E-10 
2.OE-10 
2.5E-10 
3.3E-10 
3.5E-10 
3.6E-10 
2.8E- 10 

Distance ( m )  

D i  r e c t i  on 1035 1068 1204 1199 1207 1133 1135 

. N  
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 

'.I ,NE 
NNE 

1.5E-10 
9.9E- 11 
8.OE-11 
8.3E- 11 
1.6E-10 
2.7E-10 
1.6E-10 
1.1E-10 
1.OE-10 
1;2E-10 
1.8E-10 
2.3E- 10 
3.1E-10 
3.3E-10 
3.4E- 10 
2.6E-10 

1.4E-10 
9.5E-11 
7.8E-11 
8.OE-11 
1.6E- 10 
2.6E-10 
3.6E-10 
1.OE-10 
9.8E-11 
1.2E-10 
1.8E-10 
2.2E-10 
3.OE-10 
3.2E- 10 
3.3E-10 
2.5E-10 

1.2E-10 
8.3E-11 
6.9E- 3 1  
7.OE- 11 
1.4E-10 
2.2E-10 
1.3E-10 
8.9E-11 
8.5E-11 
1.OE-10 
1.5E-10 
1.9E-10 
2.6E-10 
2.8E-10' 
2.9E-10 
2.2E-10 

1.2E-10 
8.3E-11 
6.9E- 11 
7.1E-11 
1.4E-10 
2.2E- 10 
1.3E-10. 
9.OE-11 
8.6E-11 
1.OE-10 
1..6E-10 
1.9E-1'0 
2.6E-10 
2.8E- 10 
2.9E- 10 
2.2E- 10 

1.2E-10 
8.3E-11 
6.9E-11 
7.OE-13 . 
1.4E-10 
2.2E-10 
1.3E-10 
8.9E-11 
8.5E-11 
1.OE-10 
1.5E- 10 
1.9E-10 
2.6E- 10 
2.8E- 10 
2.8E- 10 
2.2E- 10 

1.3E-10 
8.9E- 11' 
7.3E-11 
7.5E-11 
1.5E- 10 
2.4E-10 
1.4E-10 
9.6E-11 
9.2E- 11 
l.lE-10 
1.7E-10 ' 
2.1E.-10 
2.8E- 10 
3.OE-10 
3.1E-10 
2.4E- 10 

1.3E-10 
8.9E- 11 
7.3E-11 
7.5E-11 
1.5E-10 
2.4E-10 
1.4E-10 
9.6E-11 
9.2E-11 
l.lE-10 
1.7E-10 
2. IE-10 
2.8E-10 
3.OE-10 
3.1E-10 
2.4E- 10 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (in> 

D i r e c t i o n  1763 1317 1182 1186 1811  1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

7.7E-'11 
5.3E-11 
4 .6E-11 
4.5E- 11 
9.1E-11 
1 .4E-10 
8.1E-11 
5.6E-11 
5 .4E-11 
6.9E-11 
1.OE-10 
1.2E-10 
1.6-E-10 
1 .9 E'- 1 0 
1 .8E-10 
1 .4E-10 

l . l E - 1 0  
7 .5E-11 
6.3E- 11 
6.3E- 11 
1.3E-10 
2.OE-10 
1.2E-10 
8. O E -  11 
7.7E- 11 
9.3E- 11 
1.4E- 10.  
1.7E- 10 
2.3E-10 
2.6E-10 
'2.6 E -  10 
2.OE-10 

1.3E- 10 
8.5E-11 
7.OE-11 
7.2E- 11 

.1.4E-10 
2.3E- 10 
1.4E-10 
9.1E-11 
8 .7E-11 
1.OE-10 
1.6E- 10 
2.OE-10 
2.7E-10 
2 .9E- IO 
2.9E- 10 
2.2E- 10 

1 .3E-10 
8.4E-  11 
7. OE- 11 
7.2E-11 
1.4E-10 
2.3E- 10 
1.4E- 10 
9.1E-11 
8.7E-11 
1. OE- 10 
1.6E-10 
1.9E-10 
2.7E-10 
2.9E-10 
2.9E- 10  
2.2E-10 

7.5E- 11 
5.1E-11 
4 .5E-11 
4.4E-11 
8 .8E-11 
1.3E- IO 
7.8E- 11 
5.4E-11 
5.2E- 11 
6 .7E-11  
9.7E-11 
l . l E - 1 0  
1.6E- 10 
1.8E-.10 
1.8E-10 
1.3E-10 

7.6E- 11 
5.2E-11 
4 .5E-11  
4 .4E-11  
8.9E- 11 
1.4E-10 
7 .9E-11 
5.5E- 11 
5.3E-11 
6 .8E-11 
9 .8E-11  
l . l E - 1 0  
1.6E- 1 0  
1 .8E-10 
1 .8E-10  
1.3E-  10 

I ' I  
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' V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  C I N C I N N A T I  

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

2.09E-05 

A t  T h i s  L o c a t i o n :  1374 Mete rs  Eas t  N o r t h e a s t  

Source  Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  15 MEPA/HEPA S tacks  [GZJ 

D a t a s e t  Name: 97-2004-62 
D a t a s e t  Date:  Apr 7, 1998 2:53 pm 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 
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Apr .  7, 1998 3:52 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1374 M e t e r s  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  2.45E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  V a l  e n t  

Organ (mrem/y) 

S Y N O P S I S  
Page 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
END.OST 
RMNDR 

EFFEC 

8.08E-08 
9.03E- 08 
6.63E-06 

* 1 .445-04 
7.90E- 08 
8.39E-05 
1.12E-06 

2.09E-05 



Apr 7 ,  1998 3:52 pm S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

Nuc l i de  Class S i z e  C i / y  C i  / y  

u -234  
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 0.30 7.5E-08 7.5E-08 
Y 1.00 1.9E-08 1.9E-08 
Y 1.00 1.9E-08 1.9E-08 
Y 0.30 8 .6E-08 8.6E-08 
W 1.00 3 .6E-11 3.6E-11 
W 1.00 1 .4E-10 1.4E-10 
Y 1.00 l . l E - 0 8  l . l E - 0 8  
Y 1.00 5 .5E-08 5.5E-08 
y.  1.00' 1 .2E-08 1.2E-08 
Y 1.00 2.3E-07 2.3E-07 

SITE INFORMATION 

Temperature : 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng He igh t  : 950 m 

. . ;  
I . .  
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SOURCE INFORMATION 

Source Number: 1 

S t a c k  He igh t  ( m ) :  14.75 
Diameter ( m ) :  0.91 

Plume Rise.  
Momentum (m/s):  1.73E+01 
( E x i t  We1 o c i  t y )  

AGR I CU LTU RA L DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: '0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  . 0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 2035 1766 1798 1913 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A , L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S ta te :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: '1997 NESHAP Demons t ra t i on  
B u i l d i n g  15  MEPA/HEPA S tacks  CG21 

Da tase t  Name: 97-2004-62 
Da tase t  Date:  Apr 7, 1998 ,2:53 pm 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 
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ORGAN'  DOSE EQUIVALENT SUMMARY 

Organ 

Sel  e c t e d  
I n d i v i d u a l  

(mrern/y) 

GONADS 
BREAST 
R .  MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR . 

EFFEC 

8.08E-08 
9.03E-08 
6.63E- 06 
1.44E-04 
7.90E-08 

.8 .39E-05 
' 1.12E-06 

2.09E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

S e l e c t e d  , , 

I n d i v i d u a l  
(mrern/y.) 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

8.65E-07 
2.00E-05 
9.49E- 13 
2.8 1 E -. 08 
2.09E-05 
2.81E-08 

2.09E-05 

SUMMARY 
Page 1 

a 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

Sel e c t e d  
I n d i v i d u a l  

(mrern/y> 

U - 234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

5.97E - 06 
8.67E-07 
8.57E-07 
6.14E-06 
2.79E-10 
4.68E-10 
9.35E-07 
4.65E-06 
1.48E-06 
7.60E-09 

2.09,E-OS 

SUMMARY 
Page 2 
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CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  

F a t a l  Cancer R i s k  
' T o t a l  L i f e t i m e  

Cancer 

5.89E-12 
3.87E- 12 
2.19E-14 
2.30E- 13 
2.32E- 10 
1.33E-13 
1.92E- 13 
2.72E-13 
8.47E-14 
2.24E- 12 
1.04E- 13 

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 2.45E- 10 

PATHWAY R I S K '  SUMMARY 

Se 1 ec t ed I n d  i v i d ua 1 
T o t a l  L i Y e t i m e  

F a t a l  Cancer R i s k  Pathway 

I N G E S T I O N  
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE . 
INTERNAL 
EXTE RNA L 

4.33E- 12 
2.40E-10 
2.17E-17 
6.53E - 13 
2.44E - 1 0  
6.53E - 13 

TOTAL 2.45E- 10 
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Nucl i de 

SUMMARY 
Page 4 

N U C L I D E  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

7.72E-11 
1.13E- 11 
1.09E-11 
8 . 0 1 E - 1 1  
3.29E- 15 
4.46E-15 
1 . 8 7 E - 1 1  
3 .80E-11 

. 8 .35E-12 
2.12E- 13 

2.45E- 10 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 R a d i o n u c l  i d e s  .and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1374 1643 2013 1916 2622 2247 2239 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

9.OEL.06 
6.1E-06 
5 .2E-06 
5.2E-06 
1.OE-05 
1.6E-05 
9.7E-06 
6.5E-06 
6.2E-06 
7.7E-06 
1.1E-05 
1.4E-05 
1.9E-05 
2.1E-05 
'2 .1E-05 ..... (......... .._ . ........... ..... ... ~ ~ ~ g i - ~ s  +.'. .'. . ......... . . . ,.. 

,......_... ........._. ........_ :pz;@@B 
4.9E-06 
4 .3E-06 
4 .2E-06 
8.4E706 
1 .3E-05 
7.6E-06 
5.3E-06 
5.OE-06 
6.4E-06 
9.3E-06 
1 .1E-05 

1.7E-05 
1.7E-05 
1 .3E-05 

L?:: ..... . ,..... .. ... 

1'. ~ ~ - 0 5  

5.7E-06 
3 .9E-06 
3.4E-06 

6.6E-06 
1.OE-05 
5.8E-06 
4.1E-06 
3.9E-06 
5.2E-06 
7.4E-06 
8.5E-06 
1.2E-05 
1 .4E-05 
1 .3E-05 ' 

9 .8E-06 

pg@$$g. . . : _..._ :. 
..... al.. ,..... . ..A,. ,z .... : 

6.OE-06 
4.1E-06 
3 .6E-06 
3 .5E-06 
7.OE-06 
1.1E-05 
6.2E-06 
4 .3E-06 
4.2E-06 
5.5E-06 , 

7 .8E-06 
9.1E-06 
: , ..:;g:; .,:,::&..;,::; :. 
1 .5E-05 
1 .4E-05 
1 .OE-05 

@$SF#$ 

4.1E-06 
2.8E-06 
2.6E-06 
2;4E-06 
4.8E-06 
7.OE-06 
3.9E-06 
2.9E-06 
2.8E-06 
3.9E-06 
5.5E-06 
6.1E-06 
:@$jF'' 8.7E-06 
.: .. &@$ 

9 .7E-06 
7.OE-06 

i. .:;*.: .... :,.:.::.x.. _...,.. . 

5.OE-06 
3.4E-06 
3.OE-06 
2.9E-06 . . . . . . . . . . , , , , . . . ...,.._ . vj-@fJe 
8.6E-06 
4.9E-06 
3.5E-06 
3.4E- 06 
4.6E-06 
6.5E-06 
7.4E-06 
1.1E-05 
1 .2E-05 
1.2E-05 
8.5E-06 

f . . ..?::..'..:.. . ..:.:?. . .\ . .. 

5.OE-06 
3 .4E-06 
3.OE-06 
2 .9E-06 
5 .8E-06 
8.7E-06 
4 .9E-06 
3 .6E-06 
3.5E-06 
4.6E-06 @y&Ep,gti s.. : 

7.5E-06 
1.1E-05 
1.2E-05 
1.2E-05 
8.6E-06 

........................ .. .. ............_. 
,.,.,.:.,q:: ...,. : ..._ :.:.:< .,.(..,... 

D i s t a n c e  ( m )  

D i  r e c t i  on 1735 1411  2347 2415 ' 1802 2307 1654 

N 
NNW 

NW 
WNW 

W 
wsw . 

sw 
ssw 

S 
SSE- 

SE 
QS3' ESE 

00 E 

~~~~-~~ 
.... ... . . .. . . . . . . . . . . . . . . . . . . 

4 .6E-06 
4.OE-06 
3 .9E-06 
7.9E-06 . 

1 .2E-05 
7.1E-06 
4.9E-06 
4.7E-06 
6.1E-06 
8.7E-06 
1.OE-05 
1 .4E-05 
1 .6E-05 
1 .6E-05 
1.2E-05 

8 .7E-06 
5 .9E-06 
5.OE-06 
5.OE-06 
1.OE-05 
1 .6E-05 
9.3E-06 
6 .3E-06 
6.1E-06 
7.5E-06 

1.3E-05 
1 .8E-05 
2.OE-05 
2.OE-05 
1 .5E-05 

~~~~~~-~~~ 
..... i..;... ........ . . . . . ..... . . . 

4 .7E-06 
3.2E-06 
2.9E-06 
2.8E-06 
5.5E-06 
8.1E-06 ' 

4 .6E-06 
3.3E-06 
3.3E-06 
4.4E-06 
6.2E-06 

-7.OE-06 
~~~~~~ 1.OE-05 
~ . . , ~ ~ ; ; ~ ~ ~ . ~ ~ + ~ . : . ~ ~ .  , , 

1 .1E-05  
8 .1E-06 

4.5E-06 
3.1E-06 
2.8E-06 
2.7E-06 
5.3E-06 
7.8E- 06 
4.4E-06 
3.2E-06 
3.1E-06 
4.3E-06 
6.OE-06 
6.8E-06 
9.6E-06 

l . l E - 0 5  
7.8E-06 

. 
~~~~~ .: .&: .. _. . .... ..,......,.,. :.'.'_..._ .... 

. 6.5E-06 . . . . . . . . . . . .. . . . . . . . .. 
: ~ ; ~ ~ ~ ~ ~ : ~  
..... +:: ...... ?,.:,;.,. 
3.9E-06 
3.8E-06 
7.6E-06 
1.2E-05. 
6.7E-06 
4.7E-06 
4.5E-06 
5.8E-06 
8.4E-06 
9.8E-06 
1.4E-05 
1 .6E-05 
1.5E-05 
1 .1E-05 

4 .8E-06 
3.3E-06 
2.9E-06 
,... 2.8E-06 . . . . . . . . , . . . . . , .,.._ . . 
5 ;@yJ@G 
8.3E-06 
4.7E-06 
3.4E-06 
3.3.E-06 
4.5E-06 
6.3E-06 
7.2E-06 
1.OE-05 
1.2E-05 
1 .1E-05 
8.2E-06 

. .:.. . . . . . . . . . . . .. . . . . . . . . . 

7 .2E-06 
4 .9E-06 
&q@-,@g 
4.2E-06 
8 .3E-06 
1 ;3E-05 
7.5E-06 
5.2E-06 
5.OE-06 
6.4E-06 
9 .2E-06 
1 .1E-05 
1.55-05 
1.7E-05 
1 .7E-05 
1 .3E-05 

__i. ...... ............ :.: _I..., 

: .... .,.- ........................... 



- 
Apr 7, 1998 3:52 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m >  

D i  r e c t i  on 1993 2083 2035 1766 1798 1913 

N . 5.7E-06 5.4E-06 5.6E-06 6.6E-06 6.5E-06 6.OE-06 
NNW 4.5E-06 4.4E-06 4.1E-06 

NW 3.9E-06 3.9E-06 3.6E-06 
WNW 3.4E-06 3.2E-06 3.3E-06 3.9E-06 3.8E-06 3.5E-06 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

6.7E-06 
1.OE-05 
5.8E-06 
4:1E-06 
4. O E -  06 
5.2E-06 
7.5E-06 
8.6E-06 
1.2E-05 
1.4E-05 
1.3E-05 
9.9E-06 

6.4E-06 6.5E-06 
9.5E-06 9.8E-06 
5.5E-06 5.7E-06 
3.9E-06 4.OE-06 
3.8E-06 3.9E-06 
5.OE-06 5.1E-06 
7.1E-06 7.3E-06 
8.2E-06 8 .4E-06 
1 .1E-05 1.2E.-05 
1.3E-05 1.4E-05 
1 .3E-05 1.3E-05 
9.4E-06 9 .7E-06 

7.7E-06 pzEii."iQ'P . ,& ... : ... ':: : . 

6 .9E-06 . 
4.8E-06 
4.6E-06 
5.9E-06 
8.6E-06 
1.OE-05 
1.4E-05 
1.6E-05 
1.6E-05 
1.2E-05 

........................................... 

.................... 7.F. ......... 
7.6E-06 
H$q@gQ..$ .:. 

6 .7E-06 
4.7E-06 
4.5E-06 
5.8E-06 
8 .4E-06 
9.8E-06 
1 .4E-05 
1.6E-05 
1 .5E-05 
1.1E-05 

............................................ 

........................ 

7.OE-06 
l . l E - 0 5  
6 .2E-06 
4.4E-06 
4.2E-06 
5.5E-06 
7.8E-06 
9 .1E-06 
1.3E-05 
1 .5E-05 
~ : ~ .  1 .4E-05  ............. 
;: ,$@@$@ 

.......... i:.. ..:.:.:.:.. ..x ..: 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  (rn)  ' 

D i  r e c t i  on 1374 1643 2013 1916 2622 224'7 2239 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.OE-10 
7 .1E-11 
6.  O E -  11 
6 .OE- 11 
1.2E-10 
1.9E-10 
1.. 1 E -  10 
7.6E- 11 
7.3E-11 
8 .9E-11  
1.3E-10 
1.6E-10 
2.2E- 10 
2.4E-10 
2.4E- 10 
1.9E-  10 

8 .4E-11  
5 .7E-11 
4.9E- 11 
4.9E-  11 
9.8E-11 

8 .9E-11 
6 .1E-11  
5 .8E-11 
7 .4E-11 
l . l E - 1 0  
1.3E-10 
1.8E-10 
2 .OE-10 
2.OE-10 
1.5E-  10 

1 . 5 E 4 0  

6.6E- 11 
4.5E-11 
3 .9E-11 
3 .8E-11 
7.7E-11 
1.2E- 10 
6 .7E-11 
4 .7E-11 
4 .5E-11 
6. O E -  11 
8.6E-11 
9.9E-11 
1.4E-10 
1.6E-10 
1.6E-30 
l . l E - 1 0  

7 .  OE- 11 
4.7E-11 
4.1E-11 
4.OE-11 
8.2E-11 
1.2E-10 
7.2E-11 
5. O E -  11 
4.8E- 11 
6.3E- 11 
.9.1 E - 11 
1 . 1 E -  10 
1.5E-10 
1.7E-10 
1.6E-10 
1.2E-10 

4 .7E-11  
3 .2E-11 
2.9E- 11 
2 .8E-11  
5.5E-11 
8.1E-11 
4.5E-11 
3.3E-11 
3.2E- 1.1 
4.5E-11 
6.3E-11 
7 . 1 E - 1 1  
1. OE- 10 
1.2E-10 
1.1E-10 
8.1E-11 

5 .7E-11  
3 . 9 E..- 1 1 
3.5E-  11 
3 .3E-11  
6 .7E-11  
1.OE-10 
5 .7E-11 
4 .1E-11  
4.OE-11 
5 .3E-11  
7 .6E-11 
8.6E- 11 
1.2E-10 
1 .4E-10 
1.4E-10 
9.9E- 11 

5.8E- 11 
3.9E-11 
3 .5E-11 
3.4E-11 
6.7E-11 
1.OE-10 
5.7E-11 
4.1E- 11 
4.OE-11 
5.3E-11 
7 .6E-11 
8 .6E-11 
1.2E-10 
1.4E-10 
1.4E-10 
1.OE-10 

D i s t a n c e  (rn) 

D i  r e c t i  on 1735 .1411 * 2347 2415 1802 2307 1654 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

7.9E- 11 
5.3E-11 
4 .6E-11  
4 .5E-11 
9 .2E-11  
1 .4E-10 
8 .2E-11  
5 .  7E- 1.1 
5.5E- 11 
7 .OE- 11 
1.OE-10 
1.2E-10 
1.7E-10 
1 .9E-10 
1.9E-10 
1 .4E-10 

1. O E -  10 
6.8E- 11 
5.8E-11 
5.8E-11 
1.2E-10 
1.8E-10 
l . l E - 1 0  
7.4E- 11 
7.OE- 11 
8 .7E-11  
1.3E-10 
1.6E-10 
2 .1E-10 
2 .4E-10 
2.4E- 10 
1 .8E-10 

5.4E-11 5 .3E-11  
3.7E-11 3 .6E-11  
3 .3E-11 3 .2E-11  
3 .2E-11 3 . 1 E - 1 1  
6 .4E-11 6 .1E-11  
9 .5E-11 9 .1E-11  
5 .4E-11 5 .1E-11 
3 .8E-11 3 .7E-11  
3 .7E-11 3 .6E-11 
5 .1E-11 4 .9E-11 
7.2.E-11 7.OE-11 
8 .3E-11 7.9.E-11 
1 .2E-10 l . l E - 1 0  
1 .4E-10  1.3E-10 
1.3E-10 1.2E-10 
9 .4E-11 9.OE-11 

7.5E- 11 
5.1E-11 
4.4E- 11 
4 .3E-11  
8 .8E-11  
1.3E-10 
7.8E-13 
5 .4E-11 
5.2E-11 
6.7E-11 
9 .7E-11 
l . l E - 1 0  
1.6E-10 
1.8E-  10 
1 .8E-10 
1.3E-10 

5.6E-11 8 .3E-11 
3 .8E-11 5 .7E-11 
3 .4E-11 4 .9E-11  
3 .2E-11 4 .8E-11 
6 .5E-11 9 .7E-11 
9 .7E-11  1.5E-10 
5.5E-11 8 .8E-11  
3 .9E-11 6.1E-11 
3 .8E-11  5.8E-11 
5 .2E-11 7 .4E-11 
7.3E-11 l . l E - 1 0  
8 .3E-11  3.3E-10 
1 .2E-10 1.8E-10 
1 .4E-10 2.OE-10 
1 .3E-10 2.OE-10 
9 . 6 E - 1 1  1.5E-10 

L I 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  
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SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on 1993 2083 2035 1766 1798 1913 

N 
NNW 

N W  
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

6 . 6 E i l l  
4 .5E-11  
4.OE- 11 
3.9E-  11 
7 .8E-11  
1 .2E-10 
6 .8E-11 
4 .8E-11 
4 .6E-11 
6 .1E-11  
8 .7E-11 
1.OE-10 
1 .4E-10 
1.6E- 10 
1.6E- 10 
1.2E- 10 

6 .3E-11 
4 .3E-11  
3.8E-  11 
3 .7E-11  
7 .4E-11 , 

l . l E - 1 0  
6 .4E-11  
4 .5E-11 
4.3E-  11 
5.8E- 11 
8.2E-11 
9 .5E-11 
1 .3E-10 
1 .6E-10 
1.5E-10 
l . l E - 1 0  

6.5E- 11 
4.4E- 11 
3.9E- 11 
3.8E-11 
7.6E-11 
l . l E - 1 0  
6.6E- 11 
4.6E-11 
4.5E-11 
5.9E-11 
8.5E- 11 
9.8E-11 
1 .4E-10 
1.6E-10 
1 S E - 1 0  
l . l E - 1 0  

7.7E- 11 
5.2E-11 
4.5E-11 
4.5E-11 
9.O.E-11 
1.4E-10 
8. OE- 11 
5.6E- 11 
5.3E-11 
6 i 9 E - 1 1 '  
1.OE-10 
1.2E-10 
1.6E-10 
1.9E-10 
1.8E-10 
1.4E-10 

7 .5E-11 
5 .1E-11 
4 .4E-11 
4 .4E-11  
8 .8E-11  
1.4E-10 
7.8E- 11 
5.4E-11 
5.2E- 11 
6.8E-11 
9 .7E-11  
1 . 1 E -  1 0  
1.6E-10 
1.8E-  10 
1 .8E-10 ,  
1 .3E-10 

7 . O E - 1 1  
4.8E- 11 
4.2E- 11 
4 .  OE- 11 
8.2E-11 
1.2E-10 
7 .2E-11 
5.OE-11 
4 .8E-11 
6.3E-11 
9.1E-11 
1.1E-10 
1.5E-10 
1.7E-10 
1.7E-10 
1.2E-10 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:53 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: ’ P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

8.80E-04 

A t  T h i s  L o c a t i o n :  9 2 1  Meters  N o r t h e a s t  

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  1 5  General Exhaust S tacks  [ G l l  

Da tase t  Name: 97-2005-61 
Da tase t  Date: Apr 7, 1998 1:26 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

. I  



Apr  , 7, 1998 3:53 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  921 Me te rs  N o r t t i e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  l . l O E - 0 8  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrern/y) 

GONADS 
BREAST 

' R MAR 
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

3.57E-06 
4.06E-06 
1.39E-04 
6.48E - 03 
3.48E-06 
1.85E-03 

, 9.44E-05 

S Y N O P S I S  
Page 1 

8.80E- 04 



Apr 7. 1998 3:53 pm 
0 

Nucl i d e  C1 a s s  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

S Y N O P S I S  
Page' 2 

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

SITE INFORMATION 

Tempera t u  r e :  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

Source Source 
#1 #2 TOTAL 

S i z e  C i / y  C i / y  C i  / y  

1.00 3.OE-06 3.OE-06 5.9E-06 
1.00 1.6E-07 1.6E-07 3.1E-07 
1.00 l . l E - 0 7  l . l E - 0 7  2.3E-07 
1.00 3.3E-06 3.3E-06 6.6E-06 
1.00 2.1E-09 2.1E-09 4.2E-09 
1.00 8.4E-09 8.4E-09 1.7E-08 
1.00 8.9E-08 8.9E-08 1.8E-07 
1.00 2.6E-07 2.6E-07 5.2E-07 
1 .00  1.4E-08 1.4E-08 2.8E-08 
1.00 1.3E-05 1.3E-05 2.6E-05 



Apr 7, 1998 3:53 pm 

SOURCE I N F O R M A T I O N  

S Y N O P S I S  
Page 3 

Source Number: 1 2 

S t a c k . H e i g h t  ( m ) :  16.79  16.28 
Diameter  ( m ) :  1.32 1.22. 

Plume R ise  
Momentum (m/s>:  1.72E+01 1.52E+01 
( Ex i t Vel oc i t y  1 

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700  ' 0.399 0 . 4 4 2  
F r a c t i o n  From Assessment Area: 0.300 0 .601  0.558 

F r a c t i o n  Impor ted:  , 0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h j s  run .  
Oefaul t V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1363 1317 2008 1617 1305 921 979 1035 1068 ' 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7, 1998 3:53 pm 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address:  P.O.. BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

Source Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year :  1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 Genera l  Exhaust  S tacks  . [ G l ]  

D a t a s e t  Name: 97-2005-61 
D a t a s e t  Date :  Apr  7, 1998 1:26 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

000238 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i  v i  dua l  
( rn rern/y 1 

GONADS 3.57E-06 
BREAST . 4.06E-06 
R MAR 1.39E-04 
LUNGS 6.48E- 03 
THYROID 3.48E-06 
ENDOST -1.85E-03 
RMNDR . 9.44E-05 

EFFEC 8.80E- 04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  , , 

I n d i  v i  d u a l  
(rnrem/y) 

I NGEST I ON 6.87E-05 
INHALATION 8 . l l E - 0 4  
A I R . I M M E R S I O N  6.80E- 11 
GROUND SURFACE 7.09E-07 
INTERNAL 8.79E-04 
EXTERNAL 7.09E-07 

TOTAL 8.80E-04 

SUMMARY 
Page 1 
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N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i de 

Sel e c t e d  
I n d i v i d u a l  

( m rem/y 1 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH-234 

TOTAL 

3.81E-04 
1.93E- 05 
1.40E-05 
3.79E-04 
4.39E- 08 
7.43E-08 
2.04E-05 
6.01 E- 05 
4.59E-06 
1.20E- 06 

8.80E- 04 

SUMMARY 
Page 2 
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C A N C E R  R I S K  SUMMARY 

Cancer 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 

T H Y R O I D  
BREAST 
LUNG 
STOMACH. 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

. BONE 
1.39E- 10 
9.22E- 11 

9.06E-12 
1.06E-08 

1.58E- 11' 
6.75E- 12 
3.51E- 12 
1.97E-10 
4.29E- 12 

8.01E- 13 

6.02E- 12 

TOTAL 1.10E-08 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

P a t h w a y  F a t a l  Cancer R i s k  

INGESTION 3.65E- 10 
INHALATION 1.07E-08 
A I R  I M M E R S I O N  1.52E- 15 
GROUND SURFACE 1.63E- 11 
INTERNAL 1.10E-08 
E X.T E RNA L 1.63E- 11 

SUMMARY 
Page 3 

TOTAL 1.1OE-08 
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Nucl i de 

U-234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4.82E- 09 
2.51E-10 
1.77E-10 
4.84E-09 
5.16E- 13 
7.06E- 13 
4.08E - 10 
4.91E-10 
2.58E- 11 
3.32E-11 

1.10E-08 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
(A1 1 Radi  onuc l  i d e s  and Pathways 1 

D i s t a n c e  (rn) 

D i  r e c t i  on  1363 1317 2008 1617 1305 92 1 9 79 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN'E 

N E  
NNE 

~~~~~~ : . :  ... :. I. 

. . ..:..*,;.. .+. . c ..A .. . ..... .. 
1.7E.04 
1.4E-04 
1.5E-04 
2.8E- 04 
4.5E-04 
2.8E-04 
1.8E-04 
1.8E-04 
2.1E-04 
3.2E-04 
4.OE-04 

. 5.3E-04 
5.6E-04 
5.7E-04 
4.5E-04 

,..... ... ..,.. ,. ,.....,..., ,.......,. @Ep"ig 
.I :..... ~ ,..,...... 

1 .8E-04 
1 .5E-04 
1 .5E-04 
2.9E-04 
4 .7E-04 
2.9E - 04 
1.9E-04 
1 .8E-04 
2.1E-04 
3.3E-04 
4.1E-04 
5.5E-04 
5.8E-04 
6.OE-04 
4.6E-04 

1 .6E-04 

9 .7E-05 
9 .7E-05 
1.9E-04 
2.9E-04 
1 .7E-04 
1.2E-04 
1.2E-04 
1.4E-04 
2.1E-04 
2.5E-04 
3.3E-04 
3.7E-04 
3 .7E-04 
2.8E-04 

~~0~~~~~ 

...., ii.: ...,....... ,..,.. . . 

2 .1E-04 
~~,~~~~~ 1.4E-04 

1.2E-04 
2.3E-04 
3 .7E-04 
2.3E-04 
1.5E-04 
1.5E-04 
1 .7E-04 
2 .6E-04 
3.2E-04 
4.3E-04 
4.7E- 04.  
4 .7E-04 
3.6E-04 

. /li . :..-; ... , ....... . iii. L............. ..... ... ..,. 

2 .7E-04 
1.8E-04 

: $ y o ,  1.5E- ... . ........,. 04 

2.9E - 04 
4 .7E-04 
2.9E-04 
1.9E- 04 
1.9E- 04 
2 .1E-04 
3.3E-04 
4.2E- 04 
5.6E-04 
5.9E-04 
6. OE.-.04 
4 .7E-04 

.. .. .:y. ,.:::::3g::$.$ 
: ..... t:: ...... ,,..-.:.>.,; 

4.OE-04 
2 .5E-04 
1.9E-04 
2 .1E-04 
4.OE-04 

4.2E-04 
2.8E-04 
2.7E-04 
2.9E-  04 
4.8E-04 
6.1E-04 
8.2E-04 
8 .4E-04 
8.8E- 04 
6.9E-04 

~~~~~~~ 

: .__.. o;.; .... ,,& .,...... 

3 .7E-04 
2 .4E-04 
1 .8E-04 
2.OE-04 
3 .8E-04 
~:~~~~ 6 .4E-04 

2 .6E-04 
2.5E-04 
2 .8E-04 
4.6E-04 
5.8E-04 
7.7E-04 
7.9E-04 
8.3E - 04 
6.5E-04 

:;; ,. ::g..:...: ..._ -.:. . . . , 

D i s t a n c e  ( m >  
_____~  

D i  r e c t i  on 1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W .  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

ENE 
Oo~z@ E 

: _ '  . \ .NE 
> .  

NNE 
. .  . - .  , .  . .  ' . ,  

3 .5E-04 
2 .3E-04 
1 .8E-04 
1.9E-04 
3.6E-04 
$.jJggBP' 6.OE-04 

2.5E-04 
2.4E-04 
2.7E-04 
4.3E-04 
5.4E-04 
7.3E-04 
7.5E-04 
7.8E-04 
6.1E-04 

. ..... _.. $3: ..... : ._ >-;:..:.::< _.._ 

3 .4E-04 
2.2E-04 
1 .7E-04 
1.8E-04 
3 .  5E-04 
5.8 E -.04 
3.6E-04 

2.3E-04 
2.6E-04 
4.2E-04 
5.2E-04 
7.OE-04 
7.3E-04 

5.9E-04 

.. . ............ ... . . ......... ......... 
~*~~~~~~ 

7 . 6 f - 0 4  

3.0.E-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.1E-04 
5.1.E-04 
3.2E-04 

2. O E -  04 
2.3E-04 
3.6E-04 
4.6E-04 
6.1E-04 
6.4E-04 
6.6E-04 
5.2E-04 

,. . . .. .,... .._ . . .,._ . . . . . 
~~*~~~~~ 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E-04 
5.2E-04 
3.2E-04 ~ ~ ~ - : ~ ~ .  
. . . . . . . . . . .. . . . . . .. . . 
2 Y O  E - 04 
2.3E-04 
3.7E-04. 
4.6E-04 
6.2E-04 
6.5E-04 
6.7E-04 
5.2E-'04 

3.OE-04 
2.OE-04 
1 .6E-04 
1.6E-04 
3 .1E-04 
5 . 1 E - 0 4  
3.2E- 04  
. 2 .1E-04 . . . . . . . . . . ..... (.,.,. ....... . 
$Y$g@$$g 
2 . 3 E - 0 4  
3.6E-04 
4.6E- 04  
6 .1E-04 
6 .4E-04 
6 .6E-04 
5.2E-04 

3.2E-04 
2 .1E-04  
1.7E-04 
1.7E-04 
3.3E-04 
5.5E-04 
3 .4E-04 
&.+ppj$ 2.2E-04 

2.5E-04 
3 .9E-04 
4.9E-04 
6.6E-04 
6.9E-04 
7 .1E-04 
5.5E-04 

..,..&. :;: ::;~;.;..:.:,,.: 

3.2E-04 
2.1E-04 
1.7E-04 
1.7E-04 
3.3E-04 
5.5E-04 
3.4E-04 
2.2E-04 
. :pqp@$ 2.2E-04 . . . . . . . . . . . . . . . . . . . . . 

3 .9E-04 
4.9E-04 
6 .6E-04 
6.8E-04 
7 .1E-04 
5.5E-04 

: ,.&. ; ... x. ' . . . . . . . . ... ... :.:.:.:.. ..:.:..: 

a 

e 



a #  
Apr 7, 1998 3:53 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 6 

Distance ( m )  

Di recti on 1763 1317 1182 1186 1811 1796 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S. 
SSE ’ 

SE 
ESE 

E 
ENE 
NE 

NNE 

1.9E-04 
1.3E-04 
1.1E-04 
1 . 1 E.- 04 
2.1E-04 
3.3E-04 
2.OE-04 
1.4E-04 
1.3E-04 .yq?jpgg 
2.4E-04 
2.9E-04 
3.9E-04 
4.3E-04 
4.3E- 04 
3.3E-04 

............................................ 
:: ,:s:,. : ..*. .. ............ .:... . .A,:.:. ..... .;:. .: 

2.7E-04 
1.8E-04 
1.5E-04 
1.5E-04 
2.9E-04 
4.7E-04 
2.9E- 04 
1.9E-04 
1.8E-04 
........................................... 2.1E-04 ~~~~“~~ 
4.1E-04 
5.5E-04 
5.8E- 04 
6.OE-04 
4.6E-04 

........... ..........,....... 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E- 04 
5.2E-04 
3.3E-04 
2.1E-04 
2.1E-04 
2.4E-04 
3.7E-04 

6.3E-04 
6.6E-04 
6.8E-04 
5.3E-04 

~ : ~ ~ ~ ~ ~ ~ a  
,,.m A.. ............ A,... 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E-04 
5.2E-04 
3.2E-04 
2.1E-04 
2.1E-04 
2.3E-04 
3.7E-04 
4.7E-04 

6.5E-04 
6.7E-04 
5.3E- 04 

~~~~~~ *.. ..... .7:.. ...... 

1.8E-04 
1.3E-04 
1.1E-04 
1.1E-04 
2.1E-04 
3.2E-04 
2.OE-04 
1.4E-04 
1.3E-04 
1.6E-04 
2.3E-04 
2.8E-04 
3.8E-04 
4.1E-04 .................................... :.:,... 

~~~~~~~~ :::,.:..: .... 

3.2E-04 

1.8E-04 
1.3E-04 
1.1E-04 
l.lE-04 
2.1E-04 
3.3E-04 
2.OE-04 
1.4E-04 
1.3E-04 
1.6E-04 
2.3E- 04 
2.8E-04 
3.8E-04 
::. 4.2E-04 
, :’:’:.::~~~.~ A,;* ..... : ..... ;-::.:..;;.,.: 
3.2E-04 

........................................ 



. Apr  7 ,  1998 3:53 prn SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  ' 

D i s t a n c e  (rn) 

D i  r e c t i  on 1363 1317 2008 1617 1305 921  979 

N 
NNW 

NW 
WNW . 

W '  
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

NE 
. NNE 

3 .2E-09 
2.1E-09 
1.7E-09 
1 .8E-09 
3.4E-09 
5 .6E-09 
3.4E-09 
2.3E-09 
2 .2E-09 
2.5E-09 
3.9E-09 
4.9E-09 
6.6E-09 
7.OE-09 
7.2E-09 
5.6E-09 

3 .3E-09 
2.2E-09 
1 .8E-09 
1 .8E-09 
3 .6E-09 
5 .8E-09 
3 .6E-09 
2 .3E-09 
2 .3E-09 
2.6E-09 
4.1E- 09 
5.1E-09 
6.9E-09 

.7.3E-09 
7.5E-09 
5.8E-09 

2.OE-09 
1 .3E-09 
1.1E-09 
1 .1E-09 
2.3E-09 
3.5E-09 
2.1E-09 
1 :4E-09 
1.4E-09 
1.7E-09 
2.5E-09 
3.OE-09 
4.1E-09 
4..6E-09 
4.5E-09 
3.5E-09 

2.6E-09 
1.7E-09 
1.4E-09 
1.5E-09 
2 .9E-09 
4.6E-09 
2.8E-09 
1 .9E-09 
1 .8E-09 
2.l.E-09 
3.2E-09 
4.OE-09 
5.4E-09 
5.8E-09 
5.9E-09 
4.5E-09 

3.3E-09 
2.2E-09 
1.8E-09 
1.8E-09 
3.6E-09 
5.9E-09 
3.6E-09 
2.4E-09 
2.3E-09 
2.6E-09 
4.1E-09 
5.2E-09 
7.OE-09 
7.4E-09 
7.6E-09 
5.9E-09 

4.9E-09 
3.1E-09 
2.3E-09 
2 .5E-09 
5.OE-09 
8 .5E-09 
5.3E-09 
3 .4E-09 
3.3E-09 
3.6E-09 
6.OE-09 
7.6E-09 
1. O E -  08 
1.1E-08 
1.1E-08 
8.7E-09 

4.6E-09 
3.OE-09 
2.2E-09 
2 .4E-09 
4.7E-09 
8.OE-09 
5.OE-09 
3 .2E-09 
3.1E-09 
3.4E-09 

.7.2 E - 0 9 
9 .6E-09 
9.9E-09 
1 .OE-08 
8.2E-09 

5.6E-09 

D i s t a n c e  (rn) 

D i  r e c t i  on 1035 1068 ' 1204 1199 1207 1133 1135 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

4.'4E-09 
2.8E-09 
2 .2E-09 
2.3E-09 
4 .5E-09 
7.6E-09 
4 .7E-09  
3.OE-09 
2.9E-09 
3.3E-09 
5.3E-09 
6.8E-09 
9.1E-09 
9 .4E-09 
9.8E-09 
7 .7E-09 

4.2E-09 
2.7E-09 
2.1E-09 
2.2E-09 
4.4E-09 
7.3E-09 
4.5E-09 
2.9E-09 
2.8E-09 
3.2E-09 
5.1E-09 
6.5E-09 
8 .8E-09 
9.1E-09 
9.5E-09 
7.4E-09 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
3.9E-09 
6.4E-09 
4.OE-09 
2.6E-09 
2 .5E-09 
2.8E-09 
4.5E-09 
5.7E-09' 
7.7E-09 
8.OE-09 
8.3E-09 
6.5E-09 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
3.9E-09 
6.5E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.8E-09 
4.5E-09 
5.7E-09 
7.7E-09 
8.1E-09 
8.3E-09 
6 .5E-09 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
3.9E-09 
6.4E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.8E-09 
4.5E-09 
5.7E-09 
7.6E-09 
8.OE-09 
8.3E-09 
6.4E-09 

3.9E-09 
2.6E-09 
2.OE-09 
2.1E-09 
4.1E-09 
6.9E-09 
4.3E-09 
2.8E-09 
2.7E-09 
3.OE-09 
4.8E-09 
6.1E-09 
8.2E-09 
8 .6E-09 
8.9E-09 
6.9E-09 

3.9E-09 
2.6E-09 
2.OE-09 
2.1E-09 
4.1E-09 
6.9E-09 
4.2E-09 
2.8E- 09 
2.7E-09 
3.OE-09 
4.8E-09 
6.1E-09 
8.2E-09 
8.6E-09 
8 .9E-09 
6.9E-09 



I-- 

- 

Apr 7, 1998 3:53 pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

B62Q 

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i r e c t i o n  1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
WNW 

W 
w s w  

S W  
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

2.3E-09 
1.6E-09 
1.3E-09 
1.3E-09 
2.6E-09 
4 .'l E-09 
2.5E-09 
1.7E-09 

.1 .6E-09 
1 .9E-09 
2.9E-09 
3.5E-09 

5.3E-09 
5.3E-09 
4.1E-09 

4.8E-09 

~ ~~ 

3 .3E-09 
2.2E-09 
1.8E-09 
1.8E-09 
3.6E-09 
5.8E-09 
3.6E-09 
2.3E-09 
2.3E-09 
2.6E-09 
4.1E-09 
5.1E-09 
6.9E-09 
7.3E-09 
7.5E-09 
5.8E-09 

~~ 

3 .7E-09 
2.5E-09 
1.9E-09 
2.OE-09 
4.OE-09 
6.6E-09 
4.1E-09 
2.6E-09 
2.5E-09 
2.9E-09 
4.6E-09 
5.8E-09 
7.8E-09 
8.2E-09 
8.5E-09 
6.6E-09 

~ _ _ _  ~ 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
4.. OE-09 
6.6E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.9E-09 
4.6E-09 
5.8E-09 
7.8E-09 
8.2E-09 
8.4E-09 
6.6E-09 

_ _ _ ~  ~~ 

2 .2E-09 
1.5E-09 
1.3E-09 
1 ;3E-09 
2.5E-09 
4.OE-09 
2.4E-09 
1.6E-09 
1.6E-09 
1.9E-09 
2 .8E-09 
3.4E-09 
4.7E-09 
5.1E-09 
5.1E-09 
3.9E-09 

~~ 

2 .3E-09 
1.5E-09 
1.3E-09 
1 .3E-09 
2.6E-09 
4.1E-09 
2.4E-09 
1 .6E-09 
1 .6E-09 
1 .9E-09 
2.8E-09 
3.5E-09 
4 .7E-09 
5.2E-09 
5.2E-09 
4.OE-09 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7, 1998 3:54 pm 

Fac i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P.0. BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

5.65E-04 

A t  T h i s  L o c a t i o n :  1374 Meters  N o r t k e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion '  
B u i l d i n g  1 5  General Exhaust S tacks  CG23 

.- 

Da tase t  Name: 97-2005-62 
Da tase t  Date: Apr 7,  1998 1:27 pm . 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7,  1998 3:54 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1374 Me te rs  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  7.10E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi  V a l  e n t  

(n\rern/y 1 

2.32E-06 
2.64E-06 
8.94E - 05 
4 i 16E -03 
2.26E-06 
1.20E-03 
6.12E-05 

5.65E - 04 

S Y N O P S I S  
Page 1 



r 1 

Apr., 7,  1998 3:54 pm 

R A D I O N U C L I D E  E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source 
#1 #2 TOTAL 

Nucl9de C lass  S i z e  Ci/y Ci /y  C i  / y  

U - 234 
U-235 
U-236 
U- 238 
RA-226 
RA - 228 

I TH - 228 
I 

TH-230 
TH - 232 
TH - 234 

Y 1.00 3.OE-06 3.OE-06 5.9E-06 
Y 1.00 1.6E-07 1.6E-07 3.1E-07 
Y 1.00 l . l E - 0 7  l . l E - 0 7  2.3E-07 
Y 1 .00 S3.3E-06 3.3E-06 6.6E-06 
W 1.00 2..1E-09 2.1E-09 4.2E-09 
W 1.00 8.4E-09 8.4E-09 1.7E-08 
Y 1.00 8.9E-08 8.9E-08 1.8E-07 
Y 1.00 2.6E-07 2.6E-07 5.2E-07 
Y 1.00 1.4E-08 1.4E-08 2.8E-08 
Y 1.00 1.3E-05 1.3E-05 2.6E-05 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei  g h t :  950 m 

S Y N O P S I S  
Page 2 



SY NOPS I S 
Page 3 

Apr 7 ,  1998 3 :54  pm 

SOURCE I N F O R M A T I O N  

Source Number: 1. 2 

Stack H e i g h t  ( m ) :  16 .79  16 .28  
Diameter  ( m ) :  1 . 3 2  1 .22  

Plume R i s e  
Momentum (m/s):  1.72E+01 1.52E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i l  k M e a t  
- 

F r a c t i o n  Home Produced: 0.700 0.399 . 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601  0 .558  

F r a c t i o n  Impor ted:  0.000 0.000 .o.ooo . 

. Food Ar rays  were n o t  generated f o r  t h i s  run. 
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1374 1643  2013 1916 2622. 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083.  2035 1766 1798 1913 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment P.ackage - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:54 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI . 

S t a t e :  OH Z i p :  45253-8704 

Source Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 General Exhaust S tacks  CG21 

D a t a s e t  Name: 97-200'5-62 
D a t a s e t  Date: Apr 7, 1998 1 :27  pm 

Wind F i l  e: WNDFI  LES\97STAR. WND 



Apr  7, 1998 3:54 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (mrem/y) 

GONADS 2.32E-06 
BREAST 2.64E- 06 
R MAR 8.94E- 05 
LUNGS 4.16E'-03 
THYROID 2.26E-06 
ENDOST i . ~ o ~ - a 3  
RMNDR 6.12E-05 

EFFEC 5.65E- 04 

PATHWAY E F F E C T I V E  DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

INGESTION 4.46E-05 
INHALATION 5.20E-04 
A I R  I M M E R S I O N  4.37E-11 
GROUND SURFACE 4 ..61E-07 
I NTE RNA L 5.65E-04 
EXTERNAL 4.61E-07 

TOTAL 5.66E-04 

SUMMARY 
Page 1 



Apr 7,  1998 3:54 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel e c t e d  
I n d i  v i 'dua l  

(rnrem/y) 

U-234 
U-235 
U-236 
U-238 
RA-226 
R A  - 228 
TH-228 
TH-230 . 
TH - 232 
TH - 234 

TOTAL 

2.45E-04 
1.24E-05 
9.  O O E -  06 
2.'44E-04 
2.84E-08 
4.80E-08 
1.31E-05 
3.86E - 05 
2.95E-06 
7.74E-07 

5.66E -04  

SUMMARY . 
Page 2 



Apr  7, 1998 3:54 pm 

CANCER R I S K  SUMMARY 

Cancer 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

SUMMARY 
Page 3 

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

8.98 E - 1.1 
5.95E- 11 
5.20E-13 
5.89E- 12 
6.79E-09 
3.91E-12 
1.03E- 11 
4.37E- 12 
2.28E-12 
1.28E-10 
2.78E: 12 

7.10E-09 

Pathway 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2.36E-10 
6.85E-09 
9.73E- 16 
1.06E- 11 
7.08E-09 
1.06E- 11 

7.1OE-09 



I 

- 
Apr 7. 1998 3:54 pm 

Nucl i d e  

U - 234 
u -235  
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l .  L i f e t i m e  

F a t a l  Cancer R i s k  

3.09E-09 
1.62E- 10 
1.14E- 10 
3.11 E- 09 
3.32E- 13 

. 4.56E- 13 
2.62E- 10 
3.15E-10 
1.66E- 11 
2.14E-11 

' 7.10E-09 



. .  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 5. 

D i s t a n c e  ( m )  . 

D i r e c t i o n  1374 1643 2013 1916 2622.. 2247 2239 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE ' 

E 
EN E 

NE 
NNE 

2.5E-04 
1 . 7 E - '0 4 
1.4E-04 
1.4E-04 
2 .7E-04 
4.4E-04 
2 .7E-04 
1 .8E-04 
1.7E-04 
2.OE-04 
3 .1E-04 
3.9E-04 
5.2E-04 

5 .7E-04 
5.5E-04 

~ * ~ : ~ - ~ ~  
. . . . .A  ................... 

< ............... E*E@F&@ . E -+.0.4 

1.1E-04 
1 .2E-04 
2.3E-04 
3.6E-04 
2.2E -04  
1.5E-04 
1.4E-04 
1.7E-04 
2.5E-04 
3.1E-04 
4.2E-04.  
4.6E- 04 
4.6E-04 
3.5E-04 

1.6E-04 
1 , l E - 0 4  
., 9 .3E-05 

1 .8E-04 
2.8E-04 
1.7E-04 
1.2E-04 
l . l E - 0 4  
1.4E-04 
2.OE-04 

3.3E-04 
3.6E-04 
3.6E-04 
2.7E-04 

................................ ~.~~~~~ 

2.4EL04 

1.7E-04 
1.1E-04 
9.8E-05 
9.8E-05 
1 .9E-04 
3.OE-04 
1.8E-04 
1 .2E-04 
1 .2E-04 
1.4E-04 
2.1E-04 

3.8E-04 
2.9E-04 

1 .2E-04 
8.OE-05 
7.1E-05 
6.9E-05 
1 .3E-04 
2.OE-04 
1.2E-04 
8.5E-05 
8.2E-05 
1 .1E-04 
I .  5E-04 
1.7E-04 

2.OE-04 

1.4E-04 
9.6E-05 
8 .3E-05 :.r. 8.2E-05 

2.5E-04 
1 .5E-04 
1.OE-04 
9.8E-05 
1.2E-04 
1 .8E-04 
2.1E-04 
2.9E-04 
3 .2E-04 
3.2E-  04 
2 .4E-04 

........................ 
; $!@g$$J .............. 

1 .4E-04 
9.6E-05 
8 .3E-05 
8 .2E-05 
1 .6E-04 
2.5E- 04 
1 .5E-04 
1 .OE-04 
9.8E-05 

2.9E- 04 
3 .2E-04 
3.2E-04 
2.4E-04 

D i  r e c t i  on 1735 1411 -2347 2415 1802 2307 1654 I 

~ @yp.@j# N , , ,.::*:, ..::.;;;:..: :::.. ,. 
NNW 1.3E-04 

NW 1 .1E-04 
W N W  1 .1E-04 

W 2 .1E-04 
wsw 3.4E-04 

sw 2.  OE - 04 
ssw 1.4E-04 

S 1.3E-04 
S S E  1 .6E-04 

6G SE 2 .4E-04 
ESE 2 .9E-04 

E 3 .9E-04 
E N E . ,  :i..': 4.3E-04 

4 .3E-04 
. L *  NNE 3 .3E-04  

...... ' .: .NEj i <?.. ....  .. ~ . . . . .  

2 .4E-04 
1.. 6 E - 04 
1.3E-04 
1.4E-04 
2 .6E-04 
4.3E-04 
2.6E-04 
1 .7E-04 
1.7E-04 
......................................... 2.OE-04 sz@@qq . . . .  . .  .". 

3 .8E-04 
.. ...*.- :.. _.:., ;p,:~;;.....j:.,.: 

5.1E-04 
5.4E-04 
5.5E-'04. 
4 .2E-04 

1.3E-04 
9.1E-05 
7.9E-05 
7.8E-05 
1. 5E-04 
2.3E-04 
1.4E-04 
9.7E-05 
9.3E-05 
1.2E-04 
1.7E-04 
2.OE-04. 
............................................ 2 .7E-04 &qgsp@$ 
........... .%:.:, "... 
3.OE-04 
2.3E-04 

1.3E-04 
8 .8E-05 
7.7E-05 
7.6E-05 
1 .5E-04 
2 .2E-04 
1.3E-04 
9.4E-05 
9.OE-05 
1.1E-04 
1.6E-04 
1.9E-04 
2.6E-04 
. .:. .,::<'D;W@4, . 
.. ..:*::,. . :,. ... :+ $.. :.: ... : 
2'. 9E-04 
2.2E-04 

~~~.~~~~ 1.8E-04 

1.1E-04 
2.OE-04 
3.2E-04 
1.9E-04. 
1 .3E-04 
1 .3E-04 
1.5E-04 
2 .3E-04 
2 .8E-04 
3 .8E-04 
4.1E-04 
4 .1E-04 
3 .1E-04 

:. . .::e.. ... :::s:. ..: .:...: 
.1.OE-04 

1 .3E-04 
9.3E-05 
8 .1E-05 

~~~~~~~~~ 8 .OE-05 

2.4E-04 
1 .4E-04 
9.9E-05 
9.5E-05 
1.2E-04 
1 .7E-04 
2.OE-04 
2.8E - 04 
3.1E-04 
3.1E-04 
2.3E-04 

... :., r.; . .  ...................... 

2.OE-04 
i@$pp@& L.4.E-04 

...... 
: ..... <?$ .... ;.:.:<-2: .... ::;:.,: 
1 .2E-04 
2.2E-04 
3 .6E-04 
2.2E-04 
1.5E- 04 
1.4E-04 
1.7E-04 
2 .5E-04 
3 .1E-04 
4.2E-04 
4 .5E-04 
4 .5E-04 
3 .5E-04 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 6 

~~ ~~ ~~~ ~~ 

D i s t a n c e  ( m )  

D i  rec t i  on 1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

~~~~~~~~ 1 .6E-04 
<..+*::;..:,;::g..: .:: .,.. 
9 .4E-05 
9 .4E-05 
1 .8E-04 
2.8E-04 
1 .7E-04 
1 .2E-04 

, I .  1E-04 
1.4E-04 
2.OE-04 
2 .4  E -.04 
3.3E- 04 
3.7E-04 

2.8E-04 

:. _... :_ 

3 .6E-04 

1.5E- 04 ~ " " B ~ ~ s  1.OE-04 

8.9E-05 
1.7E-04 
2.7E-04 
1.6E-04 
l . l E - 0 4  
l . l E - 0 4  
1.3E-04 
1.9E-04 
2.3E-04 
3.1E-04 
3.5E-04 
3.5E-04 
2.6E-04 

: .&:; .... -;:.' :" .. i..... . . . . . . . . . . . . _...../ : 

1 .6E-04 
_. 1.1E-04 ,...A. ........... ..: ..... : ...... ~ ~ ~ ~ B 1  . . ... . .., 
9':'2 E - 0 5 
1.8E-04 
2.8E-04 
1.7E-04 
1.1E-04 
1.1E-04 
1.4E-04 
2.OE-04 
2.4E-04 
3.2E-04 
3.6E-04 
3.6E-04 
2.7E-04 

1 .8E-04 
1.3E-04 
1 .1E-04 
1.1E-04 
2.1E-04 ......... L:.........".:.):.~,.,.,.. 

:~~~~~~~ ...... . .  
2.OE-04 
1..*3 E - 04 
1 .3E-04 
1.6E-04 
2.3E-04 
2.8E-04 
3.9E-04 
4.2E- 04 
4.2E-04 
3.2E-04 

1 .8E-04  
1.2E-04 
1 .OE-04 
1 ~ E - 0 4  

. . ... * ,  . . , . .,+', " ' 

1.9E-04 
1.3E-04 
1 .3E-04 
1.5E-04 
2.3E-04 
2.8E-04 
3.8E-04 
4.1E-04 
4 .1E-04 
3 .2E-04 

~~~:~~ ?.:.!.!.:..!?$. 

1 .7E-04  
l . l E - 0 4  
9.8E-05 
9 .8E-05  
1 .9E-04 
3.OE-04 
1 .8E-04 
1 .2E-04 
1 .2E-04 
1 .4E-04 
2 . 1 ~ 4 4  
2.6E-04 
3 .5E-04 
3.9E-04 
. 3 .8E-04 . . . . . . . . . . . 
:py$$y@$ -.. . . , ....... .. , ,::.7::, ..A , ..:.:.:.:., ,......._ 
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INDIVIDUAL LIFETIME RISK (deaths) 
( A l l  Radionuclides and Pathways)' 

Distance ( rn )  

D.i rection 1374 1643 2013 1916 2622 2247 2239 

N 3.1E-09 
NNW 2.1E-09 
NW 1.7E-09 

WNW . 1.7E-09 
W 3.4E-09 

wsw 5.5E-09 
sw 3.4E-.O9 
ssw 2.2E-09 
S 2.1E-09 

SSE 2.5E-09 
SE 3.8E-09 
ES E 4.8E-09 

E 6.5E-09 
ENE 6.9E-09 
NE 7.1E-09 

NNE 5.5E-09 

2.5E-09 1.'9E-09 
1.7E-09 1.3E-09 
1.4E-09 l.lE-09 
1.4E-09 l.lE-09 
2.8E-09 2.2E-09 
4.5E-09 3.5E-09 
2.7E-09 2.1E-09 
1.8E-09 1;4E-09 
1.7E-09 1.3E-09 
2.1E-09 1.7E-09 
3.1E-09 2.5E-09 
.3.9E-09 3.OE-09 
5.2E-09 4.1E-09. 
.5.7E-09 4.5E-09 
5.7E-09 4.5E-09 
4.4E-09 3.4E-09 

2.1E-09 
1.4E-09 
1.2E-09 
1.2E-09 
2.4E-09 
'3.7E-09 
2.2E-09 
1.5E-09 
1.4E-09 
1.8E-09 
2.6E-09 
3.2E-09 
4.3E-09 
4.8E-09 
4.8E- 09 
3.6E-09 

1.4E-09 
9.6E- 10 
8.4E- 10 
8.2E-10 
1.6E-09 
2.5E-09 
1.4E-09 
1.OE-09 
9.8E-10 
1.3E- 09 
1.8E-09 
2. IE-09 
3.OE-09 
3.4E-09 
3.3E-09 
2.4E-09 

1.7E-09 
1.2E-09 
9.9E- 10 
9.8E-10 
2.OE-09 
3.1E-09 
1.8E-09 
1.2E-09 
1.2E-09 
1.5E-09 
2.2E-09 
2.6E-09 
3.6E-09 
4.OE-09 
4.OE-09 
3.OE-09 

1.7E-09 
1.2E-09 
1.OE-09 
9.9E- 10 
2.OE-09 
3.1E-09 
1.8E-09 
1.2E-09 
1.2E-09 
1.5E-09 
2 . 2  E'- 09 
.2.6 E - 09 
3.6E-09 
4.OE-09 
4.OE-09 
,3.0 E - 09 

Distance (m) 

Direction 1735 1411 ' 2347 2415 1802 2307 1654 

N 2.3E-09 
NNW 1.6E-09 
NW 1.3E-09 

WNW 1.3E-09 
W 2.6E-09 

wsw 4.2E-09 
sw 2.5E-09 
ssw 1.7E-09 

S 1.6E-09 
SSE 1.9E-09 
SE 2.9E-09 
ESE 3.6E-09 

E 4.9E-09 
EN.E * %  .5.4E-09 

-. .'NE.". 5.4E-09 
NNE 4.1E-09 

3.OE-09 
2. OE- 09 
1.6E-09 
1.7E-09 
3.3E-09 
5.4E-09 
3.3E- 09 
2.1E-09 
2.1E-09 
2.4E-09 
3.7E-09 
4.7E-09 
6.3E-09 
6.7E-09 
6.9E-09 
5.3E-09 

1.6E-09 
1.1E-09 
9.5E-10 
9.3E- 10 
1.9E-09 
2.9E-09 
1.7E-09 
1.2E-09 
1.1E-09 
1.4E-09 
2.1E-09 
2.4E-09 
3.4E-09 
3;8E-09 
3.8E-09 
2.8E-09 

1.6E-09 
1.1E-09 
9.2E- 10 
9.OE-10 
1.8E-09 
2.8E-09 
1.6E-09 
1.1E-09 
1.1E-09 
1.4E-09 
2.OE-09 
2.4E-09 
3.3E-09 
3.7E-09 
3.6E-09 
2.7E-09 

2.2E-09 
1.5E-09 
1.3E-09 
1.3E-09 
2.5E-09 
4.OE-09 
2.4E-09 
1.6E-09 
1.5E-09 
1.9E-09 
2.8E-09 
3.4E-09 
4.7E-09 
5.1E-09 
5.1E-09 
3.9E-09 

1.6E-09 2.5E-09 
l.lE-09 1.7E-09 
9.7E-10 1.4E-09 
9.5E-10 1.4E-09 
1.9E-09 2.8E-09 
3.OE-09 4.5E-09 
1.7E-09 2.7E-09 
1.2E-09 1.8E-09 
l.lE-09 1.7E-09 
1.5E-09 2.OE-09 
2.1E-09 3.1E-09 
2.5E-09 3.8E-09 
3.5E-09 5.2E-09 
3.9E-09 5.6E-09 
3.8E-09 5.7E-09 
2.9E-09 4.4E-09 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i  r e c t i  on 1993 2083 203 5 1766 1798 1913 

N 
NNW 
NW 

WNW 
W 

wsw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

SW 

2.OE-09 1.9E-09 
1.3E-09 1.3E-09 
l.lE-09 l.lE-09 
l.1.E-09 l.lE-09 
2.3E-09 2.1E-09 
3.5Ei09 3.4E-09 
2.1E-09 2.OE-09 
1.4E-09 1;4E-09 
1.4E-09 1.3E-09 
1.7E-09 1.6E-09 
2.5E-09 2.4E-09 
3.OE-09 2.8E-09 
4.1E-09 ' 3.9E-09 
4.6E-09 4.4E-09 
4.6E-'09 4.3E-09 
3.5E-09 3.3E-09 

1.9E-09 
1.3E-09 
1.1E-09 
1.1E-09 
2.2E-09 
3.5E-09 
2.OE-09 
1.4E-09 
1.3E-09 
1.7E-09 
2.4E-09 
2.9E-09 
4.OE-09 
4.5E-09 
4 .4 E - 09 
3.4E-09 

2.3E-09 2.2E-09 2.1E-09 
1.5E-09 1.5E-09 1.4E-09 
1.3E-09 1.3E-09 1.2E-09 
1.3E-09 1..3E-09 1.2E-09 
2..6E-09 2.5E-09 2.4E-09 
4.1E-09 4.OE-09 3.7E-09 
2.5E-09 2.4E-09 2.2E-09 
1.7E-09 1.6E-09 1.5E-09 
1.6E-09 1.5E-09 1.4E-09 
1.9E-09 1.9E-09 1.8E-09 
2.9E-09 2.8E-09 2.6E-09 
3.5E-09 3.4E-09 3.2E-09 
4.8E-09 4.7E-09 4.3E-09 
5.3E-09 5.1E-09 4.8E-09 
5.3E-09 5.2E-09 4.8E-09 
4.OE-09 3.9E-09 3.6E-09 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7 ,  1998 3:57 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

A t  . T h i s  L o c a t i o n :  858 Me te rs  Eas t  N o r t h e a s t  

Source  Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  20 Water P l a n t  Lab Hoods CG1J 

D a t a s e t  Name: 97 -2010-61  
D a t a s e t  Date:  Apr 7,  1998 1:03 pm 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 

000260 
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MAXIMALLY EXPOSED INDIVIDUAL . 

L o c a t i o n  O f  The I n d i v i d u a l :  858 M e t e r s  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  2.77E-12 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose ' 

E q u i v a l e n t  
(mrem/y 1 

6.60E-10 
7.53E-10 
1.61E-08 
1.65E-06 
6.42E- 10 
2.24E- 07 
1.81E-08 

2.12E-07 



SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  X ing  H e i g h t :  95.0 m 

S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source 
#1 #2 TOTAL 

N u c l i d e  C lass  S i z e  C i / y  C i / y  C i  l y  

U-234 Y 1.00 2.3E-10 2.3E-10 4.7E-10 
U-235 Y 1.00 1.3E-11 1.3E-11 2.5E-11 
U-236 Y 1.00 8.5E-12 8.5E-12 1.7E-11 
U-238 Y 1 .00 3.1E-10 3.1E-10 6.2E-10 
RA-226 W 1.00 2.1E-13 2.1E-13 4.2E-13 
RA - 228 W 1 .00  8.3E-13 8.3E-13 1.7E-12 
TH-228 Y 1.00 8.8E-12 8.8E-12 1 .8E-11 
TH-230 Y 1 .00 6.2E-13 6.2E-13 1.2E-12 
TH-232 Y 1.00 1.4E-12 1.4E-12 2.8E-12 
TH - 234 Y 1 .00 1.3E-09 1.3E-09 2.6E-09 
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SOURCE. INFORMATION 

Source Number: 1 2 

* S tack H e i g h t  ( m ) :  8.53 8.53 
Diameter  ( m )  : 0.30 0.30 

Plume R ise  
Momentum (m/s): , 9.43E+00'8.87E+OO 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

S Y N O P S I S  
Page 3 

Vegetabl  e M i l  k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0 . 4 4 2 '  . . 

F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 
F r a c t i o n  Importe'd: 0.000 0.000 0.000 . 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

0 '  

886 858 1711 1466 ,1244 1225 1417 1501 1537 1686 
1683 1687 1583 1572 2137 1607 1248 1218 1459 1345 
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Clean A i r  Ac t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:57 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: Stack 

Emiss ion Year: 1997 

Comments: 1997  NESHAP Demonstrat ion 
B u i l d i n g  20 Water P l a n t  Lab.Hoods CG11 

Datase t  Name: 97-2010-61 
Da tase t  Date: Apr 7,  1998 1:03 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

' .  . . . '  I . . .  

c . -. 

i * . . : e. . . . . *  1 . .  ., ,I! 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I nd i v i  dua l  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

6.60E-10 
7.53E-10 
1 .61  E- 08 
1.65E-06 
6.42E-10 
2.24E-07 
1.81E- 08 

EFFEC 2.12E-07 

PATHWAY EFFECTIVE OOSE EQUIVALENT SUMMARY 

Sel e c t e d  
. I n d i v i d u a l  

Pathway (mrem/y) 

INGESTION 1.28E-08 
INHALATION 1.99E-07 
A I R  I M M E R S I O N  . 1.99E-14 
GROUND SURFACE 1.32E-10 

EXTERNAL 1.32E- 10 
INTERNAL 2. i 2 ~ - 0 7  

TOTAL 2.12E-07 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

Sel ected 
I n d i v i d u a l  

(rnrern/y) 

U-234 
u-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

9.00E-08 
4.59E-09 
3.12E-09 
1.06E- 07 
1.11E-11 
1.78E-11 
6.20E-09 
4.34E- 10 
1.40E-09 
3.00E- 10 

2.12E-07 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

1.81E-14. 
1.19E- 14 
1.48E- 1 6  
1.69E-15 
2.69E- 12 
1.16E- 15 
3.38.E - 15  
1.06E-15 
6.53E- 16 
3.76E- 14 
7.98E- 1 6  

TOTAL 2.77E- 12 

PATHWAY R I S K  SUMMARY 

Pathway 

INGEST I ON 
I N HA L'AT I 0 N 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

.a 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k '  

6.88E- 14 
2.70E - 12 
4.43E- 19 
3.02E- 15 
2.77E-12 
3.02E- 15 

2.73E- 12 
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NUCLIDE R I S K  SUMMARY 

Nucl i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

a 

a 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH-232 

' TH-234 

TOTAL 

1.15E-12 
6.02E- 14 
4. O O E -  14 
1.37E-12 
1.45E-16 

.1.81E-16 
1.24E- 13 
3.56E- 15 
7.87E- 15 
9.39E-15 

' 2.77E-12 

11620 *- 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance ( m >  

Di recti on 886 858 1711 1466 1244 1225 1417 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
EN E 
NE 

NNE 

gyjeagj 
:,,?::...,...?:. .., 
5.3E-08 
5.2E-08 
5.OE-08 
8.6E-08 
1.2E-07 
6.3E-08 
4.9E-08 

7.7E-08 
1. IE-07 
1.2E-07 
,1.7E-07 

1.8E-07 
1.2E-07 

5.1E-08 

2.OE107 

~~~~.~~~~~~ 
. . . A *  :..>..,x..... .C. .. 
5.5E-08 
5.4E - 08 
5.2E- 08 
9. OE- 08 
1.2E-07 
6.7E-08 
5.1E-08 
5.3E-08 
8.OE-08 
1.1E-07 
1.2E-07 
1,. 8E - 07 
2.1E-07 
1.9E-07 
1.3E-07 

3.5E-08 
3ygpqj@ 2.4E-08 

2.4E-08 
4.OE-08 
4.6E-08 
2.6E-08 
2.1E-08 
2.4E-08 
4.1E-08 
6.2E-08 

8.7E-08 
9.4E-08 
8.2E-08 
5.4E- 08 

: ; A*: .  . .,.; ..,.; ..,...,.,,., ?;:.>..,;.,;: 

6.6E.08 

4.2E-08 
2.8E-08 
2.9E-08 ..... ~ ......,. ................... ~~~~-~~ 
4.7E-08 
5.7E-08 
3.1E-08 
2.5E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
1.OE-07 
l.lE-07 
9.8E-08 
6.4E-08 

5.1E-08 
3.5E-08 
3.4E-08 

5.6E-08 
7.1E-08 
3.9E-08 
3.1E-08 
3.3E-08 
5.4E- 08 
7.8E - 08 
8.4E- 08 
1.2E-07 
1.3E-07 
1.2E-07 
7.9E-08 

zy&g-@$j . .. , 

..,. .,. ...;:.>,;.. , ,Z$. /........ 

5.2E-08 
3.5E-08 
3.5E-08 
3.4E-08 
. 5.7E-08 . . . . . . . . . . . ...,.,_i._ii 

~0~~~~~ 

4.OE-08 
3.2E-08 
3.4E-08 
5.5E-08 
7.9E-08 
8.5E-08 
1.2E-07 
1.4E-07 
1.2E-07 
8. OE -08 

. . . . . . . . . . . . . 

4.4E- 08 
3.OE-08 
3. OE- 08 
2 I 9E- 08 
4.8E-08 
wT++#vB 6.~.0~.,:,.!.! 

... :.. , ..-. . , _. :-,:: ...,. : .,... ;:;::::.. ..: ..... : 
2.6E-08 
2.9E- 08 
4.8E-08 
7.1E-08 
7.6E-08 
1.OE-07 
1.2E-07 
1.OE-07 
6.7E-08 

Distance ( m )  

Direction . 1501 1537 1686 1683 1687 1583 1572 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

4.1E-08 
2.8E-08 
2.8E-08 
2.8E- 08 

5. 5E-08 
3.OE-08 

4.5E-08 

.. . . ....... . ... . .(.,.,..... _.... _.. ~~~~-~~ 
Zi'7E-08 
4.6E-08 
6.8E-08 
7.2E- 08 
. 9.8E-08 9 

1.. 1E-07 
9.6E-08 
6.3E-08 

4.OE-08 
2.7E-08 
2.7E-08 
2.7E-08 
4.4E-08 
5.4E-08 
3.OE-08 

2.6E-08 
4.5E-08 
6.7E-08 
7.1E-08 
9.6E-08 
1.1E-07 

6.1E-08 

~ ~ , ~ ~ - ~ ~  
, .: L.. 1. _. _(. 

9.3E-'08. 

3.6E-08 
2.4E-08 
2.5E-08 
2.5E-08 
4.OE-08 
4.7E.-08 
2.6E-08 

2.4E-08 
4.2E-08 
6.3E-08 
6.7E-08. 
8.8E-08 
9.5E-08 
8.4E-08 
5.5E-08 

.. . ......... . ..... . .....,... ..... . . :@p@gq@f,J 
: *A ....... s::.;;..;. 

3.6E-08 
2.4E- 08. 
2.5E-08 
2.5E-08 
4.OE-08 
4.7E-08 
2.6E- 08 

2.4E - 08 
4.2E-08 
6.3E-08 
6.7E-08 
8.8E-08 
9.5E-08 
8.4E-08 
5.5E-08 

Fgy '.'.'. ' 
:,,.+$..,:,:;&~ 

3.6E-08 
2.4E-08 
2.4E-08 
2.5E-08 
4.OE-08 
4.7E-08 
2.6E-08 

3.9E-08 
2.6E-08 
2.6E-08 
2.6E -08 
4.3E-08 
5.1E-08 
2.8E-08 

3.9E-08 
2.6E-08 
2.6E-08 
2.7E-08 
4.3E-08 
5.2E-08 
2.9E-08 

4.2E- 08 
6.3E-08 
6.7E-08 
8.8E-08 
9.5E-08 
8.4E-08 
5.5E-08 

6.5E-08 
7.OE-08 
9.3E-08 
1.OE-07 
9.OE-08 
5.9E-08 

6.6E-08 
7.OE-08 
9.4E-08 
1 .OE-07 
9.1E-08 
5.9E-08 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  (m) 

D i  r e c t i  on 2137 1607 1248 1218 1459 1345 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

S E  
ESE 

E 
EN E 

N E  
NNE 

2.8E-08 
1.9E-08 
1.9E-08 
2.OE-08 
3.1E-08 
3 .'4 E - 08 
2;OE-08 
1.7E-08 
gq..@qj@ 1.9E-08 
: . , :&:::: ..,. :::z:, : (..,. _. 
5.3E-08 
5.6E-08 
7.OE-08 
7.3E-08 
6.4E-08 
4.1E-08 

3.8E-08 
2.6E-08 
2.6E-08 
2.6E-08 
4.2E-08 
5.OE-08 
2.8E-08 
2.3E-08 
2.5E-08 

6.5E-08 

........................................... 
:.: ~*~~~~~ ... 

6.9E-08 
9.2E-08 
1 .OE-07 
8.8E-08 
5.8E-08 

5.1E-08 
3.4E-08 
3.4E-08 
3.4E-08 
5.6E-08 
7.1E-08 
3.9E-08 
3.1E-08 
3.3E-08 
5.4E-08 
:y$$gf#J@ : ...... *3..:...:.. .,-.;.. : ..... 
8.4E-08 

............................. : ..... :..... . 

1.2E-07 
1.3E-07 
1.2E-07 
7.9E-08 

5.2E-08 
3.5E-08 
3.5E-08 
3.4E-08 
5 i7E -08  
7.4E-08 
4.OE-08 
3 .2E - 08 
3.4E-08 
5.5E-08 
7.9E-08 

1.2E-07 
1.4E-07 
1.2E-07 
8.1E-08 

.................................... 
&@,@$#@ 

x...... ................ 

4.2E-08 
2.9E-08 
2.9E-08 
2.9E-08 
4.7E-08 
5.7E-08 
3.2E- 08 
2.6E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
........................................... 1 .OE-07 
$$:qg;gg;?: .:.. 

9.9E-08 
6.5E- 08 

........................ 

4.6E-08 
3.1E-08 
3.1E-08 
3.1E-08 
5.1E-08 
6.4E-08 
3.5E-08 

3.1E-08 
5.OE-08 
7.3E- 08 ' 
7.9E-08 
1.1E-07 

z . ~ E - o ~  

1.2E-07 

7.2E- 08 

................................. ...... ..... @i.,.;;,,.:;-$ .,.,,: :.,j; 
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~~ ~ ~~ 

D i  r e c t i  on 886 8 58 1711 1466 1244 1225 1417 

N 
NNW 

NW 
WNW . 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

ENE 
NE 

NNE 

E .  

1. OE- 12 
6.8E-13 
6.7E-  13 
6 .4E-13 
1 .1E-12 
1.5E-12 
8 .2E-13 
6.3E-13 
6.6E-13 
1.OE-12 
1 .4E-12 
1 i 5E- 12 
2.3E- 12 
2.7E-12 

1 .6E-12 
2.4E- 12 

l . l E - 1 2  
7.1E-13 
7.OE-13 
6 .7E-13 
1 .2E-12 
1.6E-  1 2  
8 .6E-  13 
6.6E-13 
6.9E-13 
1.OE-12 
1 .5E-12 
1 .6E-12 
2.4E-12 
2 .8E-12 
2.5E-12 
1.7E-12 

4.5E-13 
3.OE-13 
3.OE-13 
3.1E-13 
5.1E-13 
6. OE- 13 
3.3E-13 
2 i 7 E - 1 3  
3 .  OE- 13 
5.3E- 13 
8 .  O E -  13 
8.5E-13 
l . l E - 1 2  
1..2E-12 
i. 1E-12 
6.9E-13 

5.4E-13 
3.6E-13 
3.6E-13 
3.6E-  13 
6 .OE-13 
7.4E- 13 
4.OE-13 
3.2E-  13 
3.5E-13 
6 .OE-13 
8.9E-13 
9.5E- 13 
1 .3E-12 
1.4E-12 
1 .3E-12 
8.3E- 13 

6 .6E-13 
4.4E- 13 
4 .4E-13 
4.3E- 13 
7.2E-  13 
9.3E-13 
5.OE-13 
3.9E- 13 
4.3E- 13 
7 .  O E -  13 
1.OE-12 
1.1E-12 
1.5E-12 
1.8E-12 
1.6E-  12 
1 .OE-12 

6 .7E-13 5.6E-13 
4.5E-13 3.8E-33 
4 .5E-13 3.8E-13 
4.4E-13 3.7E-13 
7.3E-13 6.2E-13 
9.5E-13 7.7E-13 
5.1E-13 4.2E-13 
4.OE-13 3.4E-13 
4 .3E-13 3.7E-13 
7.1E-13 6.2E-13 
1.OE-12 9.1E-13 
l . l E - 1 2  9.8E-13 
1 .6E-12 1.3E-12 
1.8E-12 1.5E-12 
1 .6E-12 1.3E-12 
1.OE-12 8.7E-13 

D i s t a n c e ’  (m) . 

D i r e c t i o n  1501 1537 . 1686 1683 1687 1583 1572 

N 5.3E-13 
NNW 3.5E-  13 

NW 3.5E-  13 
WNW 3.5E-13 

W 5 .8E-13 
. w s w  7.1E-13 

sw 3 .9E-13 
ssw 3 .1E-13 

S 3.4E-13 
SSE 5 .9E-13 

SE 8.8E- 13 
ESE 9 .4E-13 

E 1 .3E-12 
ENE 1.4E-  12 

5.1E-13 
3.4E- 13 
3.4E-13 
3 .4E-13 
5.7E-13 
6.9E- 13 
3.8E- 13 
3.OE-13 
3 .4E-13 
5.8E- 13 
8.6E- 13 
9 .2 E - 1.3 
1.2E-12 
1.4E-12 
1.2E-  12 
7.9E-13 

4.6E-13 
3.1E-13 
3.1E-13 
3.1E-13 
5.1E-13 
6.1E-13 
3.3E-13 
2.7E-13 
3. O E -  13 
5.4E- 13 
8.1E-13 
8.6E-13 
l . l E - 1 2  
1.2E-12 
l . l E - 1 2  
7 .  O E -  13 

4.6E-13 4.6E-13 
3.1E-13 3.1E-13 
3.1E-13 3.1E-13 
3.1E-13 3 .1E-13 
5.2E-13 5.1E-13 
6.1E-13 6 .1E-13 
3.3E-13 3 .3E-13 
2.7E-13 2.7E-13 
3.OE-13 3.OE-13 
5.4E-13 5.4E-13 
8.1E-13 8.1E-13 
8.6E-13 8.6E-13 
l . l E - 1 2  l.lE-12 
1.2E-12 1.2E-12 
l . l E - 1 2  l . l E - 1 2  
7.1E-13 7.OE-13 

4 .9E-13 
3.3E- 13 
3.3E-  13 
3.3E- 13 
5.5E-.13 
6.6E- 13 
3.6E-13 
2.9E- 13 
3.2E- 13 
5.6E-13 
8.4E-13 
9.OE- 13 
1.2E-12 
1.3E-12 
1.2E-12 
7.6E-13 

~ ~~ 

5.OE- 13  
3 .3E-13 
3.4E- 13  
3 .4E-13 
5.5E-13 
6.7E-  13  
3.6E-13 
3.OE-13 
3.3E-13 
5.7E-13 
8 .5E-13 
9.1E-13 
1.2E-12 
1 .3E-12 
1 .2E-12 
7.7E-13 
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D i s t a n c e  ( m )  

D i  r e c t i  on 2137 1607 1248 1218 1459 1345 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

3.5E-13 4.9E-13 
2.3E-13 3.3E-13 
2.4E-13 3.3E-13 
2.5E-13 3.3E-13 
4.OE-13 5.4E-13 
4.4E-13 6.5E-13 
2.4E-13 3.5E-13 
2.1E-13 2.9E-13 
2.4E-13 3.2E-13 
4.4E-13 5.6E-13 
6.8E-13 8.4E-13 
7.2E-13 8.9E-33 

9.5E-13 1.3E-12 
8.3E-13 l . l E - 1 2  
5.3E-13 7.5E-13 

9.1E-13 1.2E-12 

6.5E-13 
4.4E-13 
4.aE-13 
4.3E- 13 
7.2E-13 
9.2E-13 
5.OE-13 
3.9E- 13 
.4.2E- 13 
6.9E-13 
1.OE-12 
l . l E - 1 2  
1.5E-12 
1.7E-12 
1.5E-12 
1.OE-12 

6.7E-13 
4.5E- 13 
4.5E- 13 
4.4E-  13 
7.4E-13 
9.5E-13 
5.1E-13 
4.1E-13 
4.4E-13 
7 .1 E - 1.3 
1.OE-12 
l . l E - 1 2  
1.6E-12 
1.8E-12 
1.6E-12 
l . l E - 1 2  

5.4E-13 6.OE-13 
3.6E-13 4.OE-13 
3.7E-13 4.OE-13 
3.6E-13 4.OE-13 
6.OE-13 6.6E-13 
7.4E-13 8.3E-13 
4.OE-13 4.5E-13 
3.2E-13 3.6E-13 
3.5E-13 3.9E-33 
6.OE-13 6.5E-13 
8.9E-13 9.5E-13 , 

9.6E-13 1.OE-12 
1.3E-12 1.4E-12 
1.5E-12 1.6E-12 
1.3E-12 1.4E-12 
8.4E-13 9.3E-13 

' .  I 

. .  . .  . 
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Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:58 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

2.02E-07 

A t  T h i s  L o c a t i o n :  890 Me te rs  East N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  20 Water P l a n t  Lab Hoods CG21 

Da tase t  Name: 97-2010-62 
Da tase t  Date:  Apr 7, 1998 1:06 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

SYNOPSIS 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  890 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  2.64E-12 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

. 

Dose 
Equi V a l  e n t  

(mrem/y) 

6.21E-10 
7 . l l E - 1 0  
1.52E-08 
1.57E-06 
6.04E-10 
2.10E-07 
1.69E-08 

2.02E-07 
. .  
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  Source  
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  C i /y  C i  /y 

U-234 
U-235 
U-236 
U - 238 
RA-226 
R A -  228 
TH- 228 
TH - 230 

TH-234 
TH-232 

Y 1.00 
Y 1.00 
Y 1 .00 
Y 1.00 
w * 1.00 
W 1.00 
Y 1.00 
Y 1:oo 
Y 1.00 . 
Y 1 .00 

2.3E-10 2.3E-10 4.7E-10 
1 .3E-11 1 .3E-11 2.5E-11 

,8.5E-12 8.5E-12 1 .7E-11 
3.1E-10 3.1E-10 6.2E-10 
2.1E-13 2.1E-13 4.2E-13 
8.3E-13 8.3E-13 1.7E-12 
8.8E-12 8.8E-12 1 .8E-11 
6.2E-13 6.2E-13 1 .2E-12 

81.4E-12 1.4E-12 . 2.8E-12 
1.3E-09 1.3E-09 2.6E-09 

S Y N O P S I S  
Page 2 

SITE INFORMATION 

Tempera ture  : . 11 degrees  C 
P r e c i p i t a t i o n :  102 ,crn/y 
M i x i n g  H e i g h t :  950 m 
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SOURCE INFORMATION 

S Y N O P S I S  
Page 3 

'Source Number: 1 2 

Stack H e i g h t  ( m ) :  8.53 8.53 
Diameter  ( m ) :  0.30 0.30 

Plume R ise  
Momentum (m/s>: 9.43E+00 8.87E+00 
( Ex i  t Vel o c i  t y  1 

AGRICULTURAL DATA 

Vegetabl  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

890 1209 2052 1834 2397 2438 2485 1314 1655 2160 
2217 1387 2496 1490 1711 1806 1766 2135 2164 1451 

I 



C A P 8 8 - P C  

' V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E . A N D  R I S K  E Q  

Non-Radon I n d  

U 

V 

I V A L E N T  S U M M A R I E S  

dual Assessment 
Apr 7 ,  1998 3:58 pm 

Facility: FERNALD ENVIRONMENTAL MANAGEMENT PRQJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  20 Water P l a n t  Lab Hoods [ G Z J  

Da tase t  Name: 97-ZOlO-GZ 
D a t a s e t  Date :  Apr 7,  1998 1:06 pm 

Wind F i l e : .  WNDFILES\97STAR.WND 

a 
I I 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel  e c t e d  
I n d i  v i  dua l  

(rnrem/y)' 

SUMMARY 
Page 1. 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.21E:lO 
7.11E-10 
1.52E-08 
1.57E-06 
6.04E- 10 
2.10E-07 
1.69E- 08 

2.02E- 07 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel  e c t e d  

(rnrern/y 1 
I n d i v i d u a l  : 

INGESTION 1.20E-08 
INHALATION 1.90E-07 
A I R  I M M E R S I O N  1.90E- 14  
GROUND SURFACE 1.26E-10 
INTERNAL 2.02E-07 
EXTERNAL 1.26E- 10 

TOTAL 2.02E-07 

0' 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de ,  

Sel e c t e d  
I n d i v i d u a l  

(rnrem/y) 

SUMMARY 
Page 2 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

8.58E- 08 
4.37E-09 
2.97E-09 
1.01E-07 
1.04E-13 
1 .68E-11 ' 

5 .91  E -09  
4.14E-10 
1.33E-09 

* 2.83E-10 

2.02E-07 

000279 
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CANCER R I S K  SUMMARY 

Cancer 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER , 

P A N C R E A S  
U R I N A R Y  
OTHER 

1.70E-14 
1.12E- 14 
1.40E-16 
1.60E-15 
2.57E- 12 
1.09E-15 
3.18E- 15 
1.00E-15 
6.15E- 16 
3.52E- 14 
7.52E-16 

TOTAL. 2.64E- 12 

PATHWAY R I S K  SUMMARY 

Pathway 

Se l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION . 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTE.RNAL 

TOTAL 

6.44E- 14 
2.57E-12 
4.23E-19 
2.89E- 15  
2.64E- 12 
2.89E- 15 

2.64E-12 

' SUMMARY 
Page 3 

'.. * < . 
, . .. ,.' . . 

,_ . ._, , , :  , :. . . .  : I"  .. , 
,I 
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Nucl i de 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH-232 
TH-234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R isk  

1.10E- 12 
5.74E- 14 
3.81E- 14 
1.31E-12 
1.38E-16 
1 .7  1 E -  1.6 
1.19E- 13 
3.39E- 1 5  
7.51E-15 
8.93E- 15  

2:64E-12 

SUMMARY 
Page 4 

O O O Z s t  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  890 1209 2052 1834 2397 2438 2485 

N 
NNW' 

NW 
W N W  

W 
wsw 

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
.ENE 

NE 
NNE 

7.7E-08 
5.2E-08 
5.1E-08 
4.9E-08 
8.5E-08 
1.2E-07 
6.3E- 08 
4.8E-08 
5.OE-08 
7.6E-08 
l . l E - 0 7  
1.2E-07 
1.7E-07 
2.OE-07 
1.8E-07 .. ........... . ., . . . . . ... ... . . . 
~ * ~ ~ , - ~ ~  

,.,......,,:.... 5.2E-08 . . . . . . . . ...,.,..., 

3.5E-08 
3.4E-08 
5.7E-08 
7.4E-08 
4.OE-08 
3.2E-08 
3.4E-08 
5.5E-08 
8.OE-08 
8.6E- 08 
1.2E-07 
1.4E-07 
1.2E-07 
8.1E-08 

3;:. . < e  ..gpQj-j ,,.. ; .;*.:.:. 
, . ...._.. . . ..:.. . .::.:.;.. ... :. .... 

2.9E-08 
1.9E-08 
1.9E- 08 
2. O E -  08 
$:' , 

I... .. . . . .A. .... .,......... ., , :.. .. 
i 3?:6 . .::q@$,@@ E - 

2.OE-08 
1.7E-08 
1.9E-08 
3.5E-08 
5.4E- 08 
5.8E-08 
7.3E-.08 
7.6E-08 
6.7E-08 
4.3E-08 

3.3E-08 
2.2E- 08 
2.2E- 08 
2.3E-08 
3.6E-08 
4.2E-08 
2.3E-08 
1.9E-08 
2.2E-08 
3.9E- 08 
5.9E-08 

8.1E-08 
8.6E-08 
7.6E-08 
4.9E-08 

~~~~~~ 

%... ..... . . . A.. ..,. .I 

2.4E-08 
1.6E-08 
1.6E-08 
1.7E-08 
2.8E-08 
2.9E-08 
.1.7E-08 
1.4E-08 
1.6E-08 
3.1E-08 
4.8E-08 
5.1E-08 

6.4E-08 
5.6E -08  
3.6E-08 

@$p@j 
, , ..L ... ,E>. . , , . , 

2.4E-08 
1.6E-08 
1.6E-08 
1.7E-08 
2.7E-08 pg$p::w& :. , ::*&..;.. :.m:. ,.,, ,. 
1.6E-08 
1.4E-08 
1.6E-08 
3.OE-08 
4.7E-08 
5.OE-08 
6.1E-08 
6.3E-08 
5.5E-08 
3.5E-08 

n... ..........,.... L.............. ...... 

2.3E-08 
1.6E-08 
1.6E-08 
1.7E-08 
2.6E-08 
2.8E-08 
1 .6E-08 
1.4E-08 
1.6E-08 
3.OE-08 p F p @ g  ...... ... .... -., 

4 .9E-08 
6.OE-08 
6.1E-08 
5.3E- 08 
3.4E-08 

....................... .... :... 
, ,... ::?,:::,.::s _..._. :.:.:.>,.,:> ..,. 

Distance. ( m )  

D i  r e c t i  on ,1314 1655 2160 2217 1387 2496 1490 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 

NNE 

4.7E-08 
pq,:agg@ ..:.: 

3.2E- 08 
3.1E-08 
5.2E- 08 
6.6E-08 
3.6E-08 
2.9E-08 
3.1E-08 
5.1E-08 
7.4E-08 
8.OE-08 
l . l E - 0 7  
1.3E-07 
l . l E - 0 7  
7.3E-08 

,. ..................... (.,.....(.._ . . 
. . . . . . . . . . . . . . . . . . . . . . 

3.6E- 08 
2.5E-08 
2.5E-08 
2.5E-08 
4.1E-08 
4.8E-08 
2.7E-08 
2.2E-08 
2.4E-08 
4.2E-08 
. ~ ~ ~ ~ - ~ ~ 8  C.' .  

6 . 7 ~ - a 8  
..._.. . . . . . . . . . . . . . . . . . . . 

8.9E-08 
9.7E-08 
8.5E-08 
5.5E-08 

2.7E-08 
1.8E-08 
1.8E-08 
1.9E-08 
3.1E-08 
3.4E-08 
1.9E-08 
1.6E-08 
1.8E-08 
3.4E- 08 
5.2E-08 

~ 5.5E-08 ...,. . .. . . . . . ... .. 

7.2E-08 
6.3E- 08 
4.OE-08 

;::;:i:@g$@ ... ,%. ,...___._. 

2.6E-08 
1.8E-08 
1.8E-08 
1.9E-08 
3.OE-08 
3.2E- 08 
1.8E-08 
1.6E-08 
1.8E-08 
3.3E- 08 
5.1E-08 
5.4E- 08 

7.OE-08 
6.1E-08 
3.9E-08 

~~~~~~, 

.... 5: .__.... ".'..... 

4.5E-08 
~~~~~~~~~ 

3.OE-08 
3.OE-08 
4.9E-08 
6.1E-08 
3.3E- 08 
2.7E-08 
2.9E-08 
4.9E-08 
7.1E-08 
7.7E-08 
1.1E-07 
1.2E-07 
1.OE-07 
6.9E-08 

....... ......... . ....... ... ..... . ../. ...., 2.3E-08 
1.5E-08 
1.6E-08 
1.7E-08 

zpgE+@a 
3.6E-08 
1.4E-08 
1.6E-08 
3.OE-08 
4.6E-08 
4.9E-08 
6.OE-08 
6.1E-08 
5.3E-08 
3.4E-08 

. 2.:.6!.,!.!. . . . . . . . . . . .,.. ,.. 

. . .... t::.. . . 

4. i ~ - o 8  
2.8E-08 
Brgpqjg 2.8E -08  

4.5E-08 
5.6E - 08 
3.OE-08 
2.5E-08 
2.7E-08 
4.6E-08 
6.8E-08 
7.3E-08 
9.9E-08 
1.1E-07 
9.6E-08 
6.3E-08 

: .... ::*?..I.,:,:::- ..... : ...... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radi onuc l  i d e s  and Pathways 1 

D i s t a n c e  ( m )  

D i r e c t i o n  1711 1806 1766 2135 2164 1451' 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE '  
NNE 

3.5E-08 
..... 2.4E-08 :.:.:.:. 
. .  ...g.;&f@ @::$i ............. :. ...... 
2.4E-08 
3.9E-08 
4.6E-08 
2.6E-08 
2.1E-08 
2.3E-08 
4.1E-08 
6.2E-08 
6.6E-08 
8.7E-08 
9.3E-08 
8.2E-08 
5.3E-08 

............................. .... 

3.3E- 08 
2.2E- 08 pq;@UB 
2.3E-08 

.................. ;...:.:.:.:.(.......... 

..... >:*s, ,.,:: ..... :.-::.:..; ..... 

3.7E-08 
4.3E-08 
2.4E-08 
2.OE-08 
2.2E-08 
3.9E-08 
5.9E-08 
6.3E- 08 
8.2E- 08 
8.8E-08 
7.7E-08 
5.OE-08 

3.4E-08 
2.3E-08 g..+ . ,$@j@@$j 

2.3E-08 
3.8E-08 
4.4E-08 
2.5E-08 
2. O E -  08 
2.3E-08 
4.OE-08 
6. O E -  08 
6.4E-08 
8.4E-08 
9.OE-08 
7.9E-08 
5.1E-08 

............................................ 
............................. 

2.8E-08 
1.8E-08 
1.9E-08 
1.9EY08 
3.1E-08 
3.4E-08 

1.6E-08 
1.9E-08 
3.4E-08 
5.3E-08 
5.6E-08 
7.OE-08 
7.3E- 08 
6.4E-08 
4.1E-08 

~~~~~~ . .+.i. . 
._-.... .... :* .... :. ......... ...................... i ....... 

2.7E-08 
1.8E-08 
1.8E-08 
1.9E-08 
3.1E-08 
3.4E-08 
:Q:'::'grfj8 .. i .n . 

1.6E-08 
1.8E-08 
3.4E-08 
5.2E-08 
5.5E-08 
6.9E- 08 
7.2E-08 
6.3E-08 
4.OE-08 

.................................... 
: ..... '..- .... :: .... :.:3:.. ..: ..... : 

4.2E- 08 
2.9E-08 
2.9E-08 
2.8E-08 
4.7E-08 
5 i 8 E - 0 8  
3.2E-08 
2.5E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
1 .OE-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 890 1209 2052 1834 2397 2438 2485 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1. O E -  i 2  
6.8E- 13 
6.6E-13 
6.3E-13 
l . l E - 1 2  
1 .SE-12 
8.1E-13 
6.2E-13 
6.  S E -  13 
9.9E-13 
1.4E-12 
1.5E-  12 
2.3E- 12 
2.6E-12 
2.4E- 12  
1 .6E-12 

6.8E-13 
4.6E- 13 
4.5E-13 
4.4E- 13 
7.4E- 13 
9.6E-  13 
5.2E-13 
4.1E-13 
4.4E-13 
7.1E- 13 
1.OE-12 
l . l E - 1 2  
1.6E-12 
1.8E-12 
1.6E-12 
l . l E - 1 2  

3.7E-13 
2.4E- 13 
2.5E-13 
2.6E-13 
.4.2 E - 13  
4.6E-13 
2.6E-13 
2.1E-13 
2.4E-13 
4.5E- 13  
7. O E -  13 
7. 5E-13 
9.5E-13 
9.9E-13 
8.6E-13 
5. 5E-13 

4.2E-13 
2.8E- 13 
2.8E- 13 
2.9E-13 
4 .'7E- 13 
5.4E-13 
3.OE-13 
2.4E- 13 
2.8E-13 
5.OE-13 
7.6E-13 
8 .1E-13 
l . l E - 1 2  
l . l E - 1 2  
9.8E-13 
6.3E-  13 

3.1E-13 
2.OE-13 
2.1E-13 
2.2E-13 
3.5E- 13  
3.7E-  13  
2.1E- 13  
1.8E-13 
2.1E-13 
3.9E-  13  
6.2E- 1 3  
6 .6E-13 
8 .1E-13 
8.3E-  13  
7.2E-13 . 
4.6E- 13  

3 .  O E -  13 
2.OE- 13 
2.OE-13 
2.1E-13 
3.4E- 13  
3.6E-13 
2.OE-13 
1 .7E-13 .  
2.OE-13 
3 .9E-13 
6.1E-13 
6.5E- 13 
8.OE-13 
8.1E- 13 
7.1E-13 
4.5E-'13 

3 .  OE- 13 
1.9E-13 
2.OE-13 
2 .1E-13 
3.4E-  13  
3 .  5E-13 
2.O.E-13 
1 .7E-13 
2.OE-13 
3.8E-13 
6.  OE- 13 
6.4E-13 
7.8E- 13 
7.9E- 13 
6.9E- 13 
4.4E-13 

D i s t a n c e  ( m )  

D i  r e c t i  on 1314 1655 2160 2217 - 1387 2496 1490 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
.A - . ENE 

NE 
NNE 

. . ._ . , ,. 1_ 

I. ' . . .  
k ,  - . .  

6.1E-13 
4.1E-13 
4.1E-13 
4.OE-13 
6.8E- 13 
8.6E-13 
4.6E- 13 
3.7E-13 
4.OE-13 
6.6E-13 
9.6E- 13 
1. OE- 12 
1.5E-12 
1.6E-12 
1.5E- 12 
9.5E- 13 

4.7E-13 
3.1E-13 
3.1E-13 
3 .2E-13 
5.2E-13 
6.2E-13 
3.4E-13 
2.8E- 13 
3 .1E-13 
5.4E-13 
8.2E-13 
8 .7E-13 
1.2E-12 
1.3E-12 
l . l E - 1 2  
7.2E-13 

3. 5E-13 
2.3E-13 
2.3E-13 
2;4E-13 
3.9E- 13 
4.3E-13 
2.4E-13 
2.OE- 13 
2.3E- 13 
4.3E-13 
6.7E-13 
7.2E- 13 
9. OE- 13 
9.3E-13 
8.1E-13 
5.2E-13 

3.4E-13 
2.2E- 13 
2.3E- 13 
2.4E-13 
3.8E-13 
4.2E- 13 
2.3E- 13 
1.9E-13 
2.2E-  13 
4.2E- 13 
.6.6E-13 
7.OE-13 
8.8E-13 
9.1E-13 
7.9E-13 
5.OE-13 

5.7E-13 
3.9E- 13  
3.9E-13 
3.8E- 13 
6.4E-13 
7.9E-13 
4.3E-13 
3.4E- 13 
3.7E-13 
6.3E- 13 
9.3E-13 
9.9E-13 
1.4E- 12 
1 .5E-12 
1.4E-12 
8.9E- 13 

2.9E-13 
1.9E-13 
2.OE-13 
2.1E-13 
3 .4E-13,  
3.5E-13 
2.OE- 13 
1.7E-13 
2.  O E -  13 
3.8E- 13 
6.OE-13 
6.4E- 13  
7.8E-13 
7.9E- 13 
6.9E-13 
4.4E-13 

5:3E- 13 
3.5E-13 
3.5E-13 
3.5E- 13 
5.9E-13 
7.2E- 13 
3.9E- 13 
3 .1E-13 
3.4E-13 
5.9E-13 
8.8E-  13 
9.4E- 1 3  
1.3E-12 
1.4E- 12  
1.2E-12 
8.2E-13 



A p r  7 ,  1998 3:58 pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m >  

D i  r e c t i  on 1711 1806 1766 2135 2164 1451 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4.5E-J3 
3.OE-13 
3.OE- 13 
3.1E-13 
5.1E-13 
5.9E-13 
3.2E-13 
2.7E-13 
3.OE-13 
5.3E-13 
8.OE-13 
8.5E-13 
.l. 1 E -  12  

1.1E-12 
6.9E- 13  

1.2E-12 

4.2E- 13 
2.8E-13 
2.8E-13 
2.9E-13 
4.8E- 13 
5.5E-13 
3. OE- 13 
2.5E-13 
2.8E-13 
5.1E-13 

8.2E-13 
1.. 1 E -  12 
1.1E-12 
1 .OE-12 
6.5E-13 

7.7E-13 

4.4E- 13 
2.9E- 13  
2.9E- 13 
3. O E -  13 
4.9E-13 
5.7E-13 
3.1E-13 
2.6E-13 
2.9E- 13 
5.1E-13 
7.8E-13 
8.3E-43 
l . l E - 1 2  
1.2E-12 
1.OE-12 
6.6E- 13 

3.5E-13 
2.3E- 13 
2.4E- 13 
2.5E-13 
4. O E -  13  
4.4E-13 
2.4E- 13 
2. OE- 13 
2.3E-13 

6.8E- 13  
7.2E- 13 
9.1E-13 
9.5E-13 
8 - 2  E. - 1 3 
5.3E-13 

4 . 4 E ~  13 

3.5E-13 
2.3E-13 
2.3E- 13 
2.4E- 13 
3.9E-13 
4.3E- 13 
2.4E- 13 
2.OE-13 
2.3E- 13 
4.3E-13 
6.7E-13 
7.2E-13 
9.OE- 13 
9.3E- 13 
8.1E-13 
5.2E-13 

5.4E- 13 
3.6E-13 
3.7E-13 
3.6E-13 
6 .OE-13 
7.5E-13 
4.OE-13 
3.2E-13 
3 .6E-13 
6.1E-13 
9.OE-13 
9.6E- 13 
1.3E-12 
1 .5E-12 
1.3E-12 
8.4E-13 



F a c i  1 i t y :  
Address: 

C i ty :  
S t a t e :  

I .  

C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 4:OO prn 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P.O. BOX 398704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

4.50E-06 

A t  T h i s  L o c a t i o n :  924 M e t e r s  Eas t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: ,1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  20 C o o l i n g  Water Tower [ G l ]  

D a t a s e t  Name: 97 -2012-61  
D a t a s e t  Date:  Apr 7 ,  1998 1:13 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7,  1998 4:OO pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  924 Me te rs  E a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.65E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrem/y) . 

GONADS 
BREAST 
R MAR 
LUNGS 

ENDOST 
THYROID 

RMNDR 

EFFEC 

2.82E - 08 
3.22E-08 
6.60E-07 
3.25E-05 
2.74E-08 
9.22E-06 
7.89E - 07 

4.50E-06 

S Y N O P S I S  
Page' 1 



1620 

Apr  7, 1998 4:OO pm 
e 

RADIONUCLIDE EMISSIONS D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

S Y N O P S I S  
Page 2 

U-234 ' 

U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

-- 
Y 1.00 6.8E-08 6.8E-08 
Y 1 .00 3.6E-09 3.6E-09 
Y 1.00 2.5E-09 2.5E-09 
Y 1.00 8 .9E-08 8.9E-08 
W ' 1.00 6 .1E-11  6 .1E-11  
W 1.00 2.4E-10 2 .4E-10 
Y 1.00 2.6E-09 2.6E-09 
Y 1 : O O  1 .8E-10 1 .8E-10 
Y 1 .00 4.OE-10 4.OE-1.0 
Y 1.00 3.8E-07 3 .8E-07 

SITE INFORMATION 

Tempera ture :  . 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i g h t  : 950 m 



Apr  7. 1998 4:OO pm 

SOURCE INFORMATION 

Source Number: 1 

S t a c k  Hei g h t  ( m )  : 
D iamete r  ( m ) :  

Plume R ise  
Momentum (.m/s 1 : 
( E x i t  Vel o c i  t y  1 

14.86 
8.69 

7.16E+00 

AGRICULTURAL DATA 

Vege tab le  M i l  k Meat 
- - 

F r a c t i o n  Home Produced: .O. 700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

S Y N O P S I S  
Page 3 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

948 924 1778 1520 1287 1218 1385 1462 1496 1639 
1634 1630 1519 1506 2068 1538 1189 1161 1460 1374 



C A P ~ ~ - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 4:OO pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH z i p :  45253-8704 

'Sou r ce C a t e g o r y  : REM ED I AT I.ON S I T E 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997,NESHAP Demons t ra t i on  
B u i l d i n g  20 C o o l i n g  Water Tower CG13 

Datase t  Name: 97-2012-61 
Da tase t  Date: Apr 7,  1998 1:13 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

000230 

I 



. .  Ap r  7,  1998 4:OO prn 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  dua l  

(rnrern/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.82E-08 
3.22E-08 
6.60E-07 
3.25E-05 
2.74E-08 
9.22E- 06 
7.89E-07 

EFFEC 4.50E-06 

PATHWAY EFFECTIVE'DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

INGESTION 5.73E-07 
I NHA LAT I ON 3.9 3,E - 0 6 
A I R  I M M E R S I O N  3.92E-13 
GROUND SURFACE 5.67E - 09 
I NTE RNA L 4.50E- 06 
EXTERNAL 5.67E-09 

TOTAL 4.51E-06 

SUMMARY 
Page 1 



Apr  7,  1998 4:OO pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

'Nuc l  i d e  

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

1.91E-06 
1.00E-07 
6.64E - 08 
2.25E-06 
3.68E-10 
6.58E-10 
1.23E-07 
8.74E-09 
2.79E-08 
1.02E-08 

SUMMARY 
Page 2 

4.51E-06 



. Apr 7,  1998 4:OO pm 

C A  

Cancer 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 

. U R I N A R Y  
OTHER ' 

TOTAL 

IC 

SUMMARY 
Page 3 

I S K  SUMMARY 

Sel e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

7.49E- 13  
4.91E-13 , 

6.36E- 15 
7.26E- 14  
5.32E- 11 
4.89E- 14  
1.38E- 13 
4.24E- 14  
2.79E- 14 
1.66E-12 
3.41E- 14 

5.65E- 11 

PATHWAY R I S K  SUMMARY 

Sel e c t e d  I nd i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 3.08E- 12 
INHALATION 5.32E- 11 
A I R  I M M E R S I O N  8.73E- 18 
GROUND SURFACE 1.30E-13 
I NTERNA L 5.63E- 11 
EXTERNAL . 1.30E-13 

TOTAL 5.65E- 11 



Apr 7,  1998 4:OO pm 

N U C L I D E  R I S K  SUMMARY 

Nucl i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

2.35E-11 
1.28E- 12 
8.14E-13 
2.80E- 11 
3.66E- 15 
5.75E-1.5 ' 

2.46E-12 
7.08E- 14 
1.56E- 13 
2.33E- 13 

5 :6 5 E - 11 

SUMMARY 
Page 4 



Apr 7. 1998 4:OO pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY . 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 948 924 1778 1520 1287 1218 1385 

N 
NNW 

NW 
W N W  

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

NE 
NNE 

W '  

ENE 

~~~~~~ 

,* ................ 
9 .3E-07 
6 .2E-07 
7.9E-07 
1 .6E-06 
3 . '6 E - 0 6 
2 .3E-06 
1 .6E-06 
1. 5E-06 
I. 5E-06 
2.  5E-06 
3.2 E-06 
4 .4E-06 
4.OE-06 
4 .3E-06 
3 .6E-06 

......................... ~ ~ ~ : B - ~ ~  
9.2E-07 
6.2E-07 
7 .9E-07 
1.7E-06 
3.6E-06 
2.3E-06 
1.6E-06 
1. 5E-06 
1.6E-06 
2.  5E-06 
3.2E-06 
4.5E-06 
4.OE-06 
4.3E-06 
3.6E-  06 

.... ?2. .............. 1.4E-06 
~~~~~~ 8.OE-07 

6.1E-07 
1.2E-06 
2.3E-06 
1.4E-06 
9.4E-07 
9.OE-07 
9.1E-07 
1.6E-06 
2.1E-06 
2.  7E.-06 
2.6E-06 
2.9E-06 
2.4E-06 

: ..... ..$ 3.. ... .....-...'.. ?. $. 

1 .6E-06 
8.6E-07 
5.6E-07 

1 ;3E-06 
2.6E-06 
1.7E-06 . 
1 .1E-06 
1.OE-06 
1.OE-06 
1.8E-06 
2.4E-06 
3.1E-06 
3.OE-06 
3.3E-06 
2.8E- 06 

~~~~~-~~ .. ...b.. .......A ......... 

1 .8E-06 
9 .1E-07 
5.9E-07 

1.5E-06 
3.OE-06 
1.9E-06 
1 .3E-06 
1 .2E-06 
1.2E-06 
2.1E-06 
2.7E-06 
3.6E-06 
3.3E-06 
3. !E-06 
3.1E-06 

~~~~~~~-~~ 
: ....... ?.:....:... ... .,... ... 

1.9E - 06 
9.3E-07 
6.OE-07 
7.3E-07 
1. 5E-06 
g-jg$gaG .:.. 

2.OE-06 
1.3E-06 
1.2E-06 
1.3E-06 
2.2E-06 
2.8E- 06 
3.7E-06 
3.5E-06 
3.8E-06 
3.2E-06 

........................................... 

....................... 

1 .7E-06 
9.OE-07 
5.8E-07 
6.9E-07 
1.4E-06 
2.8E-06 
&pg@-@g *:.. 

1 .2E-06 
1.1E-06 
1.1E-06 
2.OE'-06 
2.  5E-06 
3.4E-06 
3.2E - 06 
3.5E-06 
3.OE-06 

.......................................... 

..... ..,. .............................. 

D i s t a n c e  ( m )  

D i  r e c t i  on  1462 1496 1639 1634 1630 1519 1506 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

. .  
" .  . . .  . E N E  

:-"l A '. , '?i : N E  
I . I .  

NNE 

1.6E-06 
8 .8E-07 
5.7E-07 
6.8E-07 
1.4E-06 
2.7E-06 
, ~ .  1.7E-06 ........ 

1.1E-06 
1.1E-06 
1 .9E-06 
2.4E-06 
3.2E-06 
3.1E-06 
3.4E-06 
2.9E-06 

. . . . . . . . .  ..... ....... 3:por& ...... .... . . . . . . .  .:-,. . . .  :. j)..* .:.. . ..:.:.:., ,.: ...... 

1 .6E-06 
8.7E-07 
5 .7E-07 
6 .7E-07 
1 .3E-06 
2.6E-06 
1.7E-06 
~O?$:jy$gJ@ 
1 .OE-06 
1.1E-06 
1.9E-06 
2 .4E-06 
3.1E-06 
3.OE-06 
3.4E-06 
2.8E-06 

................................... 

................... .+.r 

1.5E-06 
8.3E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2.4E-06 
:y.y.. 1.6E-06 

9.6E-07 
9.8E-07 
1 .7E-06 
2.2E-06 
2.9E-06 
2.8E-06 
3.1E-06 
2.6E-06 

,;qf@yjg .. :>z:: .... : ,,,. z::..: .: ..... 

1. 5E-06 
8 .4E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2 .4E-06 
1 .6E-06 

9.6E-07 
9.8E-07 
1 .7E-06 
2 .2E-06 
2.9E-06 
2 .8E-06 
3.1E-06 
2.6E-06 

...................... 
~ * ~ ~ ~ ~ ~ ~ .  

1. 5E-06 
8.4E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2.4E-06 
1.6E-06 
1.OE-06 
@?g@g@ .:.. 

9.8E-07 
1.7E-06 
2.2E-06 
2.9E-06 
2.8E-06 
3.2E-06 
2.6E-06 

......................................... 
...................... 

1 .6E-06 
8.6E-07 
5.6E-07 
6.6E-07 
1.3E-06 
2.6E-06 
1.7E-06 
1.1E-06 

1.OE-06 
1.8E-06 
2.4E-06 
3.1E-06 
3 .  OE- 06 
3 .3E-06 
2.8E-06 

:g$q#F@$ ............... 
:. ,*'< , : . r. ............. ..::.:.: .... xi. 

1 .'6E-06 
8 .7E-07 
5.6E-07 
6; 7E-07 
1.3E-06 
2.6E- 06 
1 .7E-06 
1 .1E-06 ;g$qjE@G 
1 .OE-06 
1 .9E-06 
2.4E-06 
3 .1E-06 
3.OE-06 
3.3E-06 
2.8E-06 

...................... 
:...e:.: .... ..*: ..... 
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11620 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

~ 

D i s t a n c e  (m) 

D i r e c t i o n  ' 2068 1538 1189 1161  1460 1374 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

5 
SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

~~~ ~ ~~~~ ~~~ ~~~~ ~ ~~ ~ 

1.2Ec06 1.6E-06 1.9E-06 1.9E-06 1.'6E-06 1 .7E-06 
7.3E-07 8.6E-07 9.3E-07 9.3E-07 8.8E-07 9.OE-07 
4.9E-07 5.6E107 6.1E-07 6 .1E-07 5.7E-07 5.8E-07 
5.6E-07 6.6E-07 7.4E-07 7 .55-07 6.8E-07 7.OE-07 
l . l E - 0 6  1.3E-06 1.5E-06 1.5E-06, 1.4E-06 1 .4E-06 
1.9E-06 2.6E-06 3.l.E-06 3.2E-06 2.7E-06 2 .8E-06 
1.3E-06 1.6E-06 2.OE-06 2.OE-06 1.7E-06 1.8E-06 
8.1E-07 l . l E - 0 6  1.3E-06 1.4E-06 l . l E - 0 6  1.2E-06 
7.8E-07 1.OE-06 1.3E-06 1.3E-06 l . l E - 0 6  l . l E - 0 6  

1.3E-06 1 . 3 E - 0 6 ,  l . l E - 0 6  l . l E - 0 6  
1.9E-06 2.OE-06 

1.8E-06 2.3E-06 2.4E-06 2.5E-06 
2.3E-06 3.1E-06 
2.3E-06 3.OE-06 3.5E-06 3 .6E-06 
2.6E-06 3.3E-06 3.9E-06 3.9E-06 
2.1E-06 2.7E-06 3.3E-06 3.3E-06 2.9E-06 3.OE-06 



Apr 7 ,  1998 4:OO pm SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on 948 924 1778 1520 1287 1218 1385 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

2 .6  E -‘11 
1 . l E - 1 1  
7.OE- 12 
9 .1E-12 
2.OE-11 
4.5E-  11 
2 .9E-11  
2.OE-11 
1 .8E-11 
1 .9E-11 
3. O E -  11 
3.9E-  11 
5 .6E-11  
5. O E -  11 
5.4E-11 
4.6E-  11 

2 .6E-11  
1.1E-11 
7.OE- 12 
9.1E- 12 
2.OE-11 
4 .6E-11 
2 .9E-11 
2.OE-11 
1 .8E-11 
1.9E-11 
3.1E-11 
4. O E -  11 
5.6E- 11 
5.OE-11 
5.4E- 11 
4.6E-  11 

1.7E-11 
9.6E- 12  
6.  OE- 12  
7.OE-12 

. 1 . 5 € - 1 1  
2 .8E-11 
1.8E- 11 
l . l E - 3 1  
1 . l E - 1 1  
1 . l E - 1 1  
2 .OE-  11 
2.6E- 11 
3.4E-11 
3.3E- 11 
3.7E-11 
3.1E- 11 

2.OE- 11 
1 . O E - 1 1  
6 .4E-12 
7.7E-12 
1 .6E-11 
3 .3E-11 
2.1E-11 
1.3E-11 
1.2E- 11 
1.2E-11 
2 .3E-11 
2.9E-11 
3 .9E-11  
3 .7E-11 
4.2E- 11 
3.5E-11 

2 .2  E’- 1 1 
3 . 1 E - 1 1  
6 .7E-12 
8.3E-12 
1 .8E-11 
3 .7E-11  
2 .4E-11 
1 .5E-11 
1 .4E-11  
1 .4E-11 
2.6E- 11 
3.3E-  11 
4 .5E-11  
4 .2  E -. 1 1 
4 .7E-11  . 
4 .  OE- 11 

2 .3E-11  
1 . l E - 1 1  
6.8E- 12 
8.5E-  12  
1.8E-11 
3 .9E-11  
2 .5E-11  
1 .6E-11  
1.5E- 11 
.1.5E - 11 
2 .7E-11  
3.4E-  11 
4 .7E-11  
4 .3E-11 
4.8E-  11 
4 .1E-11  

2 .1E-11  
1 . l E - 1 1  
6.6E-12 
8.1E- 12 
1 . 7 E - 1 1  
3 .5E-11  
2 .2E-11 
1 .4E-11  
1.4E-11 
1 .3E-11 
2 .4E-11 
3.2E- 1.1 
4.2E-11 
4. O E -  11 
4.5E-11 
3.8E- 11 

D i s t a n c e  ( m )  . 

D i  r e c t i  on 1462 1496 1639 1634 . 1630 1519 1506 

N ’ 2.OE-11 . 2 . O E - l l  1 .9E-11  1.9E-11 
NNW 1 . l E - 1 1  1.OE-11 ‘1 .0E-11 1 . O E - 1 1  

NW . 6 .5E-12 6 .4E-12 6.2E-12 6.2E-12 
WNW 7.9E-12 7.8E-12 7.4E-12 7.4E-12 

W 1.6.E-11 1 .6E-11 1.5E-11 1.5E-11 
wsw 3.4E-11 3 .3E-11 3 .1E-11 3.1E-11 

sw 2.1E-11 2.1E-11 1 .9E-11 2.OE-11 
ssw 1.4E-11 1 .3E-11 1 .2E-11 1.2E-11 

s 1 .3E-11 1.3E-11 1 .2E-11 1.2E-11 
SSE 1.3E-11 1.3E-11 1 .2E-11 1.2E-11 

SE 2.3E-11 2.3E-11 2.1E-11 2.1E-11 
ES E 3.OE-11 3.OE-11 2 .8E-11 2.8E-11 

. . ,. . ,:E 4.OE-11 3 .9E-11 3 .6E-11 3 .7E-11 
Q?+9q 

OQ 
, : : - ‘ ~ ~ E N E  3.8E-11 3 .8E-11 3.5E-13 3 .5E-11 

. -  NE 4 .3E-11  4 .2E-11 4.OE-11 4.OE-11 
NNE.  ’* 3’.6E-11 3 .5E-11 3 .3E-11 3 .3E-11 

? <, 

1 .9E-11 2.OE-11 
1 . O E - 1 1  1 . O E - 1 1  
6.2E-12 6 .4E-12 
7.4E-12 7 .7E-12 
1.5E-11 1 i 6 E - 1 1  
3 . l E - . l l  3 .3E-11  
2.OE-11 2 .1E-11 
1 .2E-11  1 .3E-11  
1 .2E-11 1 .2E-11 
3.2E-11 1 .2E-11 
2 . l E - 1 1  2 .3E-11 
2 .8E-11  2 .9E-11 
3 .7E-11  3 .9E-11 
3 .5E-11  3 .7E-11 
4.OE-11 4 .2E-11 
3 .3E-11  3 .5E-11  

2.OE-11 
1 . O E - 1 1  
6 .4E-12 
7.7E-12 
1 .6E-11  
3 .3E-11 
2 .1E-11  
1 .3E-11 
1 .3E-11 
1 .3E-11  
2.3E- 11 
3 . O E - 1 1  
3 .9E-11  
3 .7E-11 
4.2 E - 1 1 
3.5E-11 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and P a t h w a y s )  

SUMMARY 
Page 8 .  

D i s t a n c e  (m) 

D i  r e c t i  on 2068 1538 1189 1 1 6 1  1460 1374 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE ' 

E 
ENE 

N E  
NNE 

1 .5E-11 
8 . 7 E - I 2  
5 .6E-12 
6 .4E-12 
1 . 3 E - 1 1  
2 . 5 E - 1 1  
1 . 6 E - 1 1  
9 .8E-12 
9.4E-12 
9.5E-12 
1 .7E-11 
2 . 2 E - 1 1  
2.9E- 11 

3 . 2 E - 1 1  
2 .6E-11 

2.9E- 11 

2.OE-11 
1 . O E - 1 1  
6 .4E-12 
7.6E-12 
1 . 6 E - 1 1  
3 . 2 E - 1 1  
2 . 1 E - 1 1  
1 . 3 E - 1 1  
1 . 2 E - 1 1  
1 . 2 E - 1 1  
2.2E- 11 
2 . 9 E - 1 1  
3 . 9 E - 1 1  
3 . 7 E - 1 1  
4 . 2 E - 1 1  
3 . 5 E - 1 1  

2.4E- 11 
1.lE-11 
6.9E- 12 
8.6E-12 
1.8E-11 
4.OE-11 
2.5E-11 
1 .7E-11 
1.5E-11 
1.5E-11 
2.7E-11 

4.8E-11 
4.4E- 11 
4.9E-11 
4.2E- 11 

3.5E-11 

2 .4E-11 2.OE-31 
1 . l E - 1 1  1 . l E - 1 1  
6.9E-12 6.5E-12 
8.7E-12 7 .9E-12 
1 . 9 E - 1 1  1 . 7 E - 1 1  
4.OE-11 3 . 4 E - 1 1  
2 .6E-11 2 . 2 E - 1 1  
1 . 7 E - 1 1  1 . 4 E - 1 1  
1 .6E-11 1 . 3 E - 1 1  
1 . 6 E - 1 1  1 . 3 E - 1 1  
2.7E-11 2 . 3 E - 1 1  
3 .6E-11 3 . O E - 3 1  
4 .8E-11 4.OE-11 
4.5E- 11, 3 . 8 E - 1 1  
5.OE-11 4 . 3 E - 1 1  
4 . 2 E - 1 1  3 . 6 E - 1 1  

2 . 1 E - 1 1  
1.lE-11 
6.6E-  12 
8.1E-12 
1 . 7 E - 1 1  
3 . 6 E - 1 1  
2 . 3 E - 1 1  
1.5E-13 
1 . 4 E - 1 1  
1 . 4 E - 1 1  
2 .4E-11 
3.2E- 11 
4 . 2 E - 1 1  
4.OE-11 
4.5E- 11 
3 . 8 E - 1 1  
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MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  940 Meters  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  . 5.58E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(rnrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.72E-08 
3.12E-08 
6.34E-07 
3.22E-05 
2.65E-08 . 
8.85E-06 
7.57E-07 

. S Y N O P S I S  
Page. 1 

' 4.44E-06 
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Nucl  i de 

. U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH-228 
TH- 230 
TH - 232 
TH-234 

C1 a s s  

Y 
Y 
Y 
Y 
W '  
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE EMISSIONS D U R I N G  THE Y E A R  1997 

S i z e  

1 - 0 0  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Source  
#1 

C i  / y  
TOTAL 
C i  / y  

6.8E-08 
3.6E-09 
2.5E-09 
8.9E-08 
6.1E-11 
2.4E- 10 
2.6E-09 
1.8E-10 
4. OE- 10 
3.8E- 07 

6.8E-08 
3.6E- 09 
2.5E-09 
8.9E-08 
6.1E-11 
2.4E-10 
2.6E-09 
1 .8E-10 
4.OE- 10 
3 .8E-07 

S Y N O P S I S  
Page 2 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 
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'Source Number: 1 

SOURCE INFORMATION 

SY NOPS I S 
Page 3 

.. 

Stack H e i g h t  ( m ) :  14.86 
Diameter ( m ) :  8.69 

Plume R ise  
Momentum (m/s):  7.16E+00 
( E x i t  Vel o c i  t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: .O. 700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run.  
D e f a u l t  Values used. 

DISTANCES USE0 FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

940 1277 2087 1792 2376 2453 2418 1383 1597 2132 
2191 1456 2512 1545 1776 1871 1830 2121 2150 1485 
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7400 WILLEY ROAD 
C i t y ;  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

'Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

\ 
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B u i l d i n g  20 C o o l i n g  Water Tower CG21 
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Wi,nd F i  1 e: WNDFI LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.72E-08 
3.12E-08 
6.34E - 07 
3.22E-05 
2.65E-08 
8.85E-06 
7.57E-07 

EFFEC 4.44E- 06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

' (mrern/y) 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL ' 
EXTERNAL 

TOTAL 

5.49E-07 
3.89E-06 
3.89E-13 
5.59E-09 
4.44E-06 
5.59E-09 

4.45E-06 

Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

1.89E-06 
9.87E-08 
6. 55E-08 
2.22E-06 
3.56E-10 
6.34E- 10 

'1.22E-07 
8.65E-09 
2.76E-08 

. 9.84E-09 

SUMMARY 
Page 2 

4.45E-06 

. 
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C a n c e r  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

CANCER R I S K  SUMMARY 

S e l  e c t e d  I n d  i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

7.19E-13 
4.72E- 13 
6.17E-15 
7.07E-14 
5 .27E-11 
4.72E- 14  
1.33E- 13 
4.11E-14 
2.69E-14 
1.59E- 12  
3.29E- 14  

5.58E- 11 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 2.95E-12 
I N HA LAT I O N  5.28E- 11 
A I R  I M M E R S I O N  8.65E- 18 
GROUND SURFACE 1.28E- 13  
I NTE RNA L . 5 .57E-11 
EXTERNAL 1.28E-13 

TOTAL 5.58E - 11 

SUMMARY 
Page 3 
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Nucl i.de 

U - 234 
U-235 

- U-236 
U - 238 
RA - 226 
RA - 228 
TH-228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.32E- 11 
1.27E- 12 
8.05E - 13' 
2.76E- 11 
3.58E- 15 
5.57E-15 
2.44E-12 
7.01 E- 14 
1.55E- 13 
2.29E-13 

5.58E - 11 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE' DOSE EQUIVALENT RATE (rnrern/y) 
(A1 1 Radionucl ides and Pathways) 

Distance ( m )  

Direction 940 1277 2087 1792 2376 2453 2418 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
E N'E 
N E  

NNE 

2.1E-06 
9.1E-07 
6.1E-07 
7.7E-07 
1.6E-06 
3.6E-06 
2.3E-06 
1'.6E-06 
1. 5E-06 
1.5E-06 
2.5E-06 
3.2E-06 
4.4E-06 
4.OE-06 
4.3E-06 :@?&go;G :._...a,. .... .::. :....:.. 
................................ 

...................... 1 .-8E-06 ....:.:.- 

.@$@p.::@? 
5.8E-07 
7.OE-07 
1.4E-06 
3.OE-06 
1.9E-06 
1.2E-06 
1.2E-06 
1.2E-06 
2.1E-06 
2.7E-06 
3.6E-06 
3.3E- 06 
3.7E-06 
3.1E-06 

..... ~.::.,,::,;,:~..:~.~ 

1.2E-06 
7.1E-07 
4.8E-07 
5.4E-07 
;@@@;@:@ 

1 -9E-06 
1.2E-06 
7.9E-07 
7.6E-07 
7.8E-07 
1.4E-06 
1.8E-06 
2.3E.- 06 
2.3E-06 
2.5E-06 
2.1E-06 

...................... 

..... 4:: ....... z:;;.: ... 

1.4E-06 
7.8E-07 
5.1E-07 
5.9E-07 
1.2E-06 
2.2E-06 
1.4E- 06 
9.1E-07 
8.7E-07 
8.9E-07 
1.6E-06 

2.7E-06 
2.6E-06 
2.9E-06 
2.4E-06 

~~~-~~~ 
. 32.;: ................. 

1 .OE-06 
6.4E-07 
4.4E-07 
4.9E-07 
9.4E-07 
1.7E-06 
,1.1E-06 
6.9E-07 
6.7E-07 
7.OE-07 
1.2E-06 
@;;:$%vA.xm 1.6E-06 ....... 

iy:. ...g !gga$ 
2.OE-06 
2.2E-06 
1.8E-06 

.............. ......I.. .. 

1.OE-06 
6.2E-07 
4.4E-07 
4.8E-07 
9.2E-07 ........................................... 
~ ~ 0 : ~ ~ ~ ~ ~  

1. O'E - 06 
. . .  

6.7E-07 
6.5E-07 
.6.8E - 07 
1.2E-06 
1.5E-06 
2.OE-06 
2.OE-06 
2.2E-06 
1.7E-06 

1.OE-06 
6.3E-07 
4.4E-07 
4.8E-07 
9.3E-07 
1.6E-06 
l.lE-06 
6.8E-07 
6.6E-07 
6.9E-07 :@pZ~$::;jya . ,.:.v..:: . ..._.. . 

1.5E-06 
2.OE-06 
2 .  OE- 06 
2.2E-06 
1.8E-06 

......................................... 
..... :*:... ,: .. :.:j:::,:: ..... .............. 

Di recti on 1383 1597 2132 2191 1456 2512 1545 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE l.lE-06 9.8E-07 7.7E-07 7.5E-07 l.lE-06 6.7E-07 1.OE-06 
SE 2. OE- 06 . 1.4E-06 1.3E-06 1.9E-06 1.2E-06 1.8E-06 
ESE 2.5E-06 2.4E-06 1.5E-06 2.3E-06 

3.3E-06 3.OE-06 3.2E-06 1.9E-06 3.OE-06 
3.2E-06 2.9E-06 2.2E-06 2.2E-06 3.1E-06 1.9E-06 2.9E-06 

QQQd N E  3.5E-06 3.2E-06 2.5E-06 2.4E-06 3.4E-06 2.1E-06 3.3E-06 
. .  .: . .. I '\NE 3.OE-06 2.6E-06 2.OE-06 2.OE-06 2.8E-06 1.7E-06 2.7.E-06 

. . . .  !, ;; :,.; . 

& E ENE 

, L . '  ' 

. . *:. , .  

1.,7E-06 . 1.5E-06 1.2E-06 l.lE-06 1.6E-06 . . .  

8.3E-07 6.9E-07 6.8E-07 
5.6E-07 5.4E-07 4.7E-07 4.6E-07 5.5E-07 
6.8E-07 6.3E-07 5.3E-07 5.2E-07 6.6E-07 
1.4E-06 1.3E-06 1.OE-06 1.OE-06 1.3E-06 
2.8E-06 2.5E-06 1.9E-06 1.8E-06 2.7E-06 
1.8E-06 1.6E-06 1.2E-06 1.2E-06 1.7E-06 
1.2E-06 1.OE-06 7.7E-07 7.5E-07 l.lE-06 
l.lE-06 9.7E-07 7.4E-07 7.2E-07 1.OE-06 

9.8E-07 
6.1E-07 
4.3E-07 
4.7E-07 
E*;$$gg@g 
1.6E-06 
1.OE-06 
6.6E-07 
6.4E-07 

........................................ 

1.6E-06 
8.4E-07 
5.4E-07 

1.3E-06 
2.5E-06 
1.6E-06 
1.1 E-06 
9.9E-07 

&.@E@:$ 
. .:.: ..(., -.'.' ...................... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A 1  1 Rad ionuc l  i d e s  and Pathways)  

.. 

D i s t a n c e  ( m )  

D i  r e c t i  on  1776 1871 1830 2121 2150 1485 

N 
NNW 

NW 
, W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.4E-06 
7.8E-07 

5.9E-07 
1.2E-06 
2.2E-06 
1.4E-06 
9.2E-07 
8.8E-07 
9.OE-07 
1.6E-06 
2.1E-,06 
2.7E- 06 
2.6E-06 
2.9E-06 
2.4E-06 

F$pq.fi: ............... 
..... : .:r::. : .,:-:, ..... ........ .......................... ;...:.: 

~ ~ _ _ _ _ _  

1 .3E-06 
.$;;>: 7 .6E-07 
: ... :.@F0'7' 
i ,.,., :;.3;., ,.:.,:.:~~~,.~.~~:.~: 
5 .7E-07 
1 ~ E - 0 6  
2 .1  E -'06 
1.4E-06 
8 .8E-07 
8 .4E-07 
8.6E-07 
1.5E-06 
2.OE-06 
2 .6E-06 
2.5E'-06 
2.8E-06 
2 .3E-06 

............................... 

1.3E-06 
7.7E-07 

5.8E-07 
1.2E-06 
2.2E-06 
1 .4E-06 
9.OE-07 
8.6E-07 
8.7E-07 
1.6E-06 
2 .OE-06 
2.6E-06 
2.6E-06 
2.9E-06 
2.3E-06 

~~~~~~ 

. 6:: ,.; ..?) . 
i ..... :-:::.. .:: ..... :.;.;.;., ..;:,.<: 

1 .2E-06 
7:OE-O7 
4.7E-07 
5 .3 E. - 0 7 
1.OE-06 
1.9E-06 

7.8E-07 
7.5E-07 
7.7E-07 
*1.4E-06 
1.7E-06 
2.3E-06 
2.3E- 06 
2.5E-06 
2.OE-06 

~~~~~~ 

:. .....* ..................... 

1.2E-06 
6.9E-07 
4.7E-07 
5.2E-07 
1 .OE-06 
:p$Tp@g 1.9E-06 

7.7E-07 
7.4E-07 
7.6E-07 
1.3E-06 
1.7E-06 
2.2E-06 
2.2E-06 
2.5E-06 
2.OE-06 

.. .:.: :.. .. :: .... ::- .... :: .... ::3:.. ,.: ..... : 

1 .6E-06 
8.6E-07 
5.5E-07 
6.5E-07 
1.3E-06 
2.6E-06 
1.7E-06 
1 .1E-06 
1.OE-06 
1 .OE-06 
1.9E-06 
2.4E-06 
3.2E-06 
............. 3.OE-06 :,.,., $p.qW@@ 
2.8E-06 

........................ 
. .<$.?,, :: ..".. ......................... :.:.;.: ..... : ._: 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(All R a d i o n u c l i d e s  and Pathways)  

Page 7 

D i s t a n c e  (in) 

D i r e c t i o n  940 1277 2087 1792 2376 2453 2418 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

2 . 6 E - : l l  
1. lE-11 
6.9E-12 
9. O E -  12 
2.OE-11 
4 .5E-11 
2.9E-11 
2. O E -  11 
1.8E-  11 
1.9E- 11 
3.OE-11 
3.9E-11 
5.6E-11 
5.  O E -  11 
5.4E-11 
4.6E- 11 

2.2E-  11 
1.1E-11 
6.7E-12 
8 .3E-12 
1.8ET.11 . 
3 .8E-11  
2 .4E-11  
1 .6E-11  ' 

1 .4E-11  
1 .4E-11 
2.6E- 11 
3.3E-11 
4 .5E-11 
4 .2E-11 
4 .7E-11 
4 . O E - 1 1  

1 S E - 1 1  
8 .5E-12 
5.5E-12 
6.2E-12 
1 .3E-11 
2.4E-11 
1 .5E-11 
9.6E- 12 
9.2E- 12 
9.3E- 12  
1 . 7 E - 1 1  
2 . 2 E - l l  
2.9E- 11 
2.9E-11 
3 .2E-11 
2 .6E-11 

1.7E- 11 
9.4E- 12 
5.9E- 12 
6.9E-12 
1 .4E-11 
2.8E-11 
1.8E- 11 
1 . l E - 1 1  
1.1E-11 
1.1E-11 , 

2.OE-11 
2.6E-11 
3.3E-11 
3.3E-11 
3 .7E-11 
3.OE-11 

1 .3E-11 
7 .  7.E - 12 
5.1E-12 
5.7E-12 
1 .2E-11 
2 .1E-11  
1 .3E-11 
8.4E-  12 
8.1E-12 
8.3E-12 
1.5E-11 
1.9E-11 
2.5E- 11 
2.5E711 
2 .8E-11 
2.3E-11 

1 .2E-11  
7.5E-12 
5.OE- 12  
5.5E-12 
1 . l E - 1 1  
2 . O E -  11 
1 .3E-11  
8 .1E-12 
7.8E- 12  
8.OE-12 
1 .4E-11 
1.9E-11 
2 .4E-11 
2 .5E-11 
2 .7E-11  
2 .2E-11 

1.3E-11 
7.6E- 12 
5.OE-12 
5.6E- 12 
1 . l E - 1 1  
2 .1E-11 
1 . 3 E - 1 1  
8 .2E-12 
7.9E-12 
8 .2E-12 
1 .5E-11  
1.9E- 1.1 
2.5E-11 
2 .5E-11  
2.7E- 11 
2.2E- 11 

D i s t a n c e  ( m )  

D i  r e c t i  on 1383 1597 2132 2191 . 1456 2512 1545 

N 2 .1E-11 
NNW 1 . l E - 1 1  

NW 6.5E-12 
WNW 8.OE-12 

W 1 .7 .E-11 
w s w  3.5E- 11 

sw 2.2E-  11 
ssw 1 . 4 E - 1 1  

S 1 .3E-11  
SSE 1.3E- 11 

SE 2 .4E-11  
ESE 3 .1E-11  

E 4.2E-  11 
ENE ._.. ... 4.OE-11 

* : ,?.*I -:N:E'L: ' " 4 . 5 E - 1 1  
t .. . - " ' N N E  3.8E- 11 

. I  

1.9E-11 
1 . O E - 1 1  
6 .2E-12 
7.4E- 12 
1 .6E-11  
3 .1E-11 
2.  OE- 11 
1 .3E-11  
1 .2E-11  
1 .2E-11  
2.2E- 11 
2.8E-  11 
3.7E-11 
3.6E-  11 
4.OE-11 
3.3E-  11 

1.4E-11 
8.4E- 12 
5.4E- 12 
6.2E-12 
1 .3E-11 
2.4E- 11 
1.5E- 11 
9.4E- 12 
9. O E -  12 
9.1E-12 
1.7E-11 
2.2E- 11 
2.8E- 11 
2 .8E -,11 
3.1E-11 
2.5E- 11 

1.4E- 11 
8.2E-12 
5.3E-12 
6.OE-12 
1.2E-31 
2.3E-11 
1.5E-11 
9.1E-12 
8.8E- 12 
8.9E-12 
1 .6E-11 
2 .1E-11 
2 .7E-11 
2.7E-11 
3.OE-11 
2.5E-11 

2.OE-11 
1.OE-11 
6.4E- 1 2  
7.8E- 12  
1 .6E-11  
3 . 4 E - 1 1  
2 .1E- ' l 1  
1 .4E-11 
1 .3E-11  
1 .3E-11 
2 ..3 E - 11 
3.OE-11 
4.OE-11 
3 .8E-11  
4.3E- 11 
3.6E- 11 

1.2E- 11 
7.3E-12 
4.9E- 12 
5.4E-12 
1 . l E - 1 1  
2.OE-11 
1 .3E-11 
7.9E-12 
7.6E-12 
7.9E-12 
1.4E- 11 
1.8E- 11 
2.4E- 11 
2 .4E-11  
2 . 6 E - l ' l  
2 .1E-11  

2.OE-11 
1 . O E - 1 1  
6.3E- 12  
7.5E-12 
1 .6E-11  
3 2E- 11 
2.OE-11 
1.3E-11 
1 . 2 E - l l  
1.2E- 11 
2.2E-11 , 

2 .9E-11 
3.8E-11 
3 .7E-11 
4.1E-11 
3.4E-1'1 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  
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D i s t a n c e  (m) 

D i  r e c t i  o n  1776 1871 1830 2121 2150 , , 1485 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1 . 7 E - 1 1  
9.5E-12 
5 .9E-12 
6.9E- 12 
1 . 4 E - 1 1  
2 .8E-11 
1 .8E-11 
1.lE-11 
1.1E-11 
1 . l E - 1 1  
2.OE-11 
2.6E-11 
.3 .4 E - 11 

3 . 7 E - 1 1  
3.OE-11 

3.3EL 11 

3.6E- 11 
9.2E-12 
5.8E-32 
6.7E- 12  
1.4E-11 
2.7E-11 
1 .7E-11 
1.lE-11 
1.OE-11 
1 . O E - 1 1  
-1.9E- 11 
2.5E-11 
3.. 2E- 11 
3.1E-11 
3.5E-11 
2.9E- 11 

1.7E-11 
9.3E- 12 
5.8E- 12 
6.8E- 12 
1.4E-  11 
2.8E- 11 
1 . 7 E - 1 1  
1 . l E - 1 1  
1 . O E - 1 1  
1 .OE- 11 
1.9E-11 

3.3E- 11 
3.2E- 11 
3.6E-11 

2.5E-11 

3.OE-11 

1 .5E-11 
8 .4E-12 
5.4E-12 
6 .2E-12 
1 .3E-11 
2 .4E-11 
1 . 5 E - 1 1  
9.5E-12 
9'.1E-12 
9.2E- 12 
1 .7E-11 
2.2E- 11 
2.8E- 11 
2.8E-11 
3 . 1 E - 1 1  
2 . 6 E - 1 1  

1.4E- 11 
8.3E-12 
5.4E-12 
6.1E-12 
1 .3E-11 
2.3E- 11 
1 . 5 E - 1 1  
9.3E- 12 
8.9E-12 
9.1E-12 
1.6E- 11 
2. l E - . l l  
2.8E- 11 
2.8E- 11 
3.1E-11 
2 .5E-11 

2.OE-11 
1. OE- 11 
6.4E-12 
7 .7E-12 
1 . 6 E - 1 1  
3 . 3 E - 1 1  
2 . 1 E - 1 1  
1.3E- 11 
1.3E-  11 
1.3E- 11 
2.3E-11 
3.OE-11 
4.OE-11 
3 . 8 E - 1 1  
4.3E-11 
3 . 6 E - 1 1  
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S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Apr  8 ,  1998 1:30 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

9 .19E-06 

A t  T h i s  L o c a t i o n :  6 7 1  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i . o n  
AWWT (Tank e m i s s i o n s )  [Gl] 

D a t a s e t  Name: 97-AWWT-G1 
D a t a s e t  D a t e :  Apr  8 ,  1998 1 : 2 1  pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 

’ 8’ , 



0 

A p r  8 ,  1998 1 : 3 0  pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  6 7 1  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .20E-10 

a 
S Y  NOPS I S 
Page 1 

O R G A N  DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi  v a l  e n t  

(rnrern/y) . 

2 .75E-08 
3 .14E-08 
6.75E-07 
7.16E-05 
2.68E- 08 
9.34E - 06 
7.52E-07 

9.19E-06 

a 



~ 1 

Apr 8 .  1998 1:30 pm 
.e  

R A D I O N I  

Nucl i de C1 ass S i z e  

U-234 
U - 235 
U-236 
U -  238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
w .  
W 
Y 
Y 
Y 
Y 

1.00 
1 .00  
1.00 
1.00 
1.00 
1 .oo  
1 .00  
1 . 0 0  
1 .00  
1 . o o  

L E EM 

Source 
#1 

C i  / y  

S ONS DU 

TOTAL 
C i  / y  

1 .3E-08 
6.8E-10 
4.6E- 10 
1 . 7 E - 0 8  
1. lE-11 
4.5E-11 
4 .8E-  10 
3.4E-  11 
7 . 5 E - 1 1  
7.OE-08 

1 .3E-08 
6 .8E-10 
4.6E-10 
1.7E-08 
1.1E-11 
4.5E-11 
4.8E-  10 
3 . 4 E - 1 1  
7 .  5E- 1.1 
7. O E -  08 

IG TI R 19 

SY NOPSI S 
Page 2 

7 

SITE I N F O R M A T I O N  

Temperature : . 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



S Y N O P S I S  
Page 3 

Apr 8 ,  1998 1:30 pm 

SOURCE INFORMATION 

' Source Number: 1 

Source H e i g h t  ( m ) :  10.00 
Area ( s q  m ) :  1.50E+03 

Plume R i s e  
P a s q u i l l  C a t :  . A  8 C D E F G 

F i x e d  ( m ) :  O.OE+OO O.OE+OO O.OE+OO O.OE+OO .O.OE+OO O.OE+OO O.OE+OO 
( F i x e d  R i s e )  

AGRICULTURAL DATA 

Vegetab l  e M i  1 k Meat'  
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601 0 .558 

F r a c t i o n  Impor ted :  0.000 0 .000 0.000 

Food A r r a y s  were no t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1510 1 4 4 1  
1035 1103 

1991 1529 1185 671 742 826 864 1030 
1105 1127 1804 1434 1399 1412 2062 2018 
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C l e a n  A i r  A c t  Assessment  Package - 1988 
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Non-Radon I n d i v t d u a l  Assessment  
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. .  

f a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P .O.  BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
AWWT (Tank e m i s s i o n s )  [ G l l  

D a t a s e t  Name: 97-AWWT-G1 
D a t a s e t  Date :  Apr  8 ,  1998 1 :21  pm 

W i  nd F i  1 e.: WNDFI  LES\97STAR. WND 



A p r  8 ,  1998 1:30 pm 

ORGAN D O S E  E Q U I V A L E N T  SUMMARY 

, S e l e c t e d  

Organ (mrem/y 1 
I n d i v i d u a l  

GONADS 
B R E A S T  
R MAR 
L U N G S  
T H Y R O I D  
E N D O S T  
RMNDR 

E F F E C  

2 . 7 5 E - 0 8  
3 . 1 4 E  - 08 
6 . 7 5 E - 0 7  
7 . 1 6 E - 0 5  
2 . 6 8 E - 0 8  
9 . 3 4 E -  06 
7 . 5 2 E - 0 7  

9 . 1 9 E - 0 6  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i  dua 1 

( m rem/y 1 

I N G E S T I O N  
I NHA L A T  I ON 

. A I R  I M M E R S I O N  
GROUND S U R F A C E  
I N T E R N A L  
E X T E R N A L  

T O T A L  

. 5 . 3 2 E - 0 7  
8 . 6 6 E  - 06 
8 . 6 4 E - 1 3  
5 . 4 9 E  - 09 
9 . 1 9 E - 0 6  
5 . 4 9 E - 0 9  

9 . 2 0 E  - 06 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel ec ted  
I nd i  v i  dua l  

(mrem/y) 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

3.90E-06 
1.99E-07 
1.35E-07 
4.60E- 06 
4.70E-10 
7.53E- 10 
2.70E-07 
1.89E-08 
6.06E- 08 
1.27E - 08 

9.20E-06 

SUMMARY 
Page 2 
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Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

, LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER' 

T,OTA L 

7 .58E- 1 3  
4.96E- 13 ' 
6 .19E- 15 
7 .06E-14  

. 1.17E- 10 
. 4 . 8 3 E - 1 4  

1 . 4 1 E - 1 3  
4 .45E-  1 4  
2.72E- 1 4  
1.56E- 12 

' 3 . 3 3 E - 1 4  

1 . 2 0 E - 1 0  

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

I NG EST I O N  
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

T0TA.L 

2.86E- 12 
1 .17E-10  
1 . 9 2 E - 1 7  
1 . 2 6 E - 1 3  
1.20E- 10 
1.26E- 13 

1 . 2 0 E - 1 0  

SUMMARY 
Page 3 
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NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  Lifetime 

Nucl i d e  F a t a l  Cancer Risk 

U-'234 
U-235 
U-236 

. U-238 
RA-226 
RA - 228 
TH- 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

5.01E-11 
2.61E-12 
1.74E- 12 
5.96E- 11 
6.26E- 15 
7.71E-15 
5 .41E-12 
1.55E- 13 
3.41E- 13 
4.03E- 13 

1.20E- 10 

SUMMARY 
Page  4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m), 

D i r e c t i o n  1510 i 4 4 i  . 1991 1529 1185 671 742 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
E N'E 

N E  
NNE 

1.4E-06 
9 .6E-07 
9.8E-07 
1.OE-06 
1.6E-06 
1 .7E-06 
9.6E-07 
8.2E-07 
9.8E-07 
1.8E-06 . 

2 .9E-06 
3.1E-06 
3 .8E-06 
3 .8E-06 
3.3E -06  +&qjjyy~ . .. . -. 

....A z::.. , :.. . .:::::.. . ... . , 

: : ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~  -.. 
: . ,:::?.::., ..:.. . ..:.:.:.. . ... . .. 
1.OE-06 
1.OE-06 
1 .1E-06 
1 .7E-06 
1 .8E-06  
1 .OE-06 
8 .6E-07 
1 .OE-06 
1 .9E-06 
3.OE-06 
3 .2E-06 
4.OE-06 
4.OE-06 
3.5E-06 
2.2E-06 

1.OE-06 :8i:" ............................. 
: . .:.:.. ..:q@-@ 
7. O E -  07 
7.6E-07 
1.2E-06 
1.2E-06 
6.8E-07 
5.9E-07 
7.2E-07 
1.4E-06 
2.2E-06 
2.4E-06 
2.8E-06 
2.7E-06 
2.4E-06 
1 .5E-06 

... . . . . . . . . . . . . . . . . , . . . 
1 .4E-06 
9 .4E-07 

1.OE-06 
1.6E-06 
1 .6E-06 
9 .4E-07 
8 .  ?E-07 
9.7E-07 
1.8E-06,  
2 .9E-06 
3.1E-06 
3 .7E-06 
3.8E-06 
3.3E-06 
2.OE-06 

:. ..,,+:: ....._... ......_. i...... ~ . i 8 ~ " ~ ~  
1 i 9E-06 

'1 .3E-06 .. . i ._...,_. . . . . i ~ a i 3 i ~ ~ " ~ ~  
: ...n .:::..A+. _...... ..... I.. . 
1 .3E-06 
2.1E-06 
2.3E-06 
1 .3E-06 
1.1E-06 
1.3E-06 
2 .3E-06 
3.5E-06 
3 .7E-06 
4.8E-06 
5.OE-06 
4 .4E-06 
2.8E-06 

3 .5E-06 
2 .4E-06 
2.4E-06 
,. 2 .4E-06 .,./.. . . . . . . . . . . . . . . . . . F;::;g@:;:gG 
~.,~~~...::,~.:-~:.:,:,:,: 

5.OE-06 
2.7E-06 
2.1E-06 
2.3E-06 
3.5E-06 
5.OE-06' 
5.6E-06 
8.1E-06 . 
9.2E-06 
8.2E- 06 
5.4E-06 

3.1E-06 
2 .1E-06 
2.1E-06 
2 . 1 E - 0 6 .  
3.4E706 
4.3E-06 

1.8E-06 
2.OE-06 
3.2E-06 
4.6E-06 
5.1E-06 

,7 .3E-06 
8 .2E-06 
7.3E-06 
4.8E-06 

. . . .  .p@p@g .. ..., . . ... . .:.:., .: +-:: , -, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

D i s t a n c e  ( m )  

D i  r e c t i  on 826 864 1030 1035 11103 1105 1127 

N 
NNW 

NW 
W N W  

W 
w s w  

sw. 
ssw 

S 
SSE 

S E  

2.8E-06 
1 .9E-06 
1 .9E-06 
1 .9E-06 
3 .0  E - 06. 
3 .7E-06 
2.OE-06 . . . . . . . . . . . 
'F':'''' . . ... ... . ..fJ6 
1.8E-06 
3.OE-06 
.4.3 E - 06 
4.7E-06 
6.6E-06 
7.3E-06 
6.5E-06 
4.2E-06 

. .. . .... . 
: :::&.:'::, .:, ::.-:. . . . . . . . . . . . . ./...... . ... . i 

2.6E-06 
1 .8E-06  
1 .8E-06  
1 ;8E-06 
2.9E-06 
3 .5E-06 
. 1 .9E-06 . . . . . . . . . . . . . . . . ;@$c&gQ;& 
1.7E-06 
2.9E-06 
4.2E-06 
4.6E-06 
6 .3E-06 
6.9E-06 
6 .2E-06 
4.OE-06 

:.:..9: ..., .'. __... .... ........ . 

2 .2E-06 
1.5E-06 
1 S E - 0 6  
1 .5E-06 
2 .4E-06 
2 .8E-06 
. 1 .5E-06 . . . . . . . . . . . . . 

1 .4E-06 
2.5E-06 
3 .8E-06 
4 .1E-06 '  
5.4E - 0 6  
5.8E-06 
5.1E-06 
3 .2E-06 

;.T3.;@qjg -.: . . 
.... . . .... . ... ... ....._. . .\._ ..._..... .. .. ..... 

2 .2E-06 
1.5E-06 
1 .5E-06 
1 .5E-06 
2.4E - 06 
2.7E-06 
1.5E-06 
. 1 .2E-06 . . . . . . . . . . . . . . . . ..... . . 
i 8 i ~ ~ ~ ~ ~ - ~ ~  
2.5E-06 
3 .8E-06 
4.1E-06 
5.4E-06 
5 .7E-06 
5.OE-06 
3.2E-06 

. *:.:. . . . . . . . . . . . . . . . . . . . . . 

2.OE-06 
1.4E-06 
1.4E-06 
1 .4E-06  
2.2E-06 
2 .5E-06 
1 .4E-06  
1 .2E-06 :w3'f'" . .. 98 
2.4E-06 
3 .6E-06 
3 .9E-06 
5.1E-06 
5.4E-.06 
4 .7E-06 
3.OE-06 

...... ........ . . . . . ....... ....... .( 
::,..:<$I : .:. :.:-:.. ..:.. .._ 

2.OE-06 
1.4E-06 
1 .4E-06 
1.4E-06 
2.2E-06 
2.5E-06 
1 .4E-06 
1 .2E-06  
1 .3E-06 ;Fgp 'i. '. 

j ,.;:. :. . :;.*:f@ 

3.6E-06 
3 .9E-06 
5 .1E-06 
5.4E-06 
4 .7E-06 
3.OE-06 

. . ... . . .. . .. ._.. .... . . 

2.OE-06 
1.3E-06 
1.3E-06 
1.4E-06 
2.2E-06 
2.5E-06 
1 .4E-0'6 
l . l E - 0 6  
. 1 .3E-06 . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . ...... 
:F::'BEy@B 
3.6E-06 
3.9E-06 
5.OE-06 
5.2E-06 
4.6E-06 
2.9 E - 06' 

:. . ..:.:.. . . . . . ..*..'. . . . . 



, Apr 8 ,  1998 1:30 pm SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1804 1434 1399 1412 2062 2018 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
, NNE 

1.2E-06 
7 .8E-07 
7.9E-07 

. 8 .6E-07 
. 1.3E-06 

1.3E-06 
7.7E-07 
6.7E-07 
8.1E--07 
1 S E - 0 6  
2.5E-06 
2.6E-06 
3 .1E-06 
3.1E-06 
2.7E-06 
1 .7E-06 

1.5E-  06 
1.OE-06 
1.OE-06 
l . l E - 0 6  
1 .7E-06  
1 .8E-06 
1.OE-06 
8 .7E-07  
1.OE-06 
....................... l . 9 E - 0 6  : :pyj$p;::@G; 
3.2E-06 
4.OE-06 
4.OE-06 
3 .5E-06 
2.2E-06 

,<:i .: ..-:. ’ : ............... ..:.:.:.:.. ......... 

1 .6E-06 
1 .OE-06 
1.1E-06 
1 .1E-06 
1 .8E-06 
1.9E-06. 
1 .1E-06 
8 .‘9 E - 0 7 
1 .1E-06 
2.OE-06 
3.1E-06 
...... 3 .3E-06 
:, , ,:::;;:, ,(, , &,:,,;,, ,.: 
4; 1E-06 
3.6E-06 
2.3E-06 

:~~ ::..: .:.:liB”’:’6~ ......................... 

1 .5E-06 
1.OE-06 
1 .1E-06 
l . l E - 0 6  
1.7E-06 
1.8E-06 
1 .OE-06 
8.8E-07 
1.OE-06 
2.OE-06 
3.1E-06 
3 .3E-06 
$;!&$$g$G 

4: 1E-06 
3.6E-06 
2.2E-06 

..................................... 

...................... 

9.9E-07 
6.6E-07 
6.8E-07 
7.3E-07 
1.1E-06 
1.1E-06 
6.5E-07 
5.7E-07 
6.9E-07 
1 .3E-06 
2.1E-06 
2.3E-06 
2.7E-06 
2.6E-06 :i:<s;e@6 
&%, ......... ::..:..:..:..: 
1 .4E-06 

.................................... 

1.OE-06 
6 .8E-07 
6 .9E-07 
7 .5E-07 
1.2E-06 
1 .1E-06 
6.7E-07 
5 .8E-07 
7 .1E-07 
1 .4E-06 
2 .2E-06 
2.3E-06 , 

2 .7E-06 
2.7E-06 

1.4E-06 

................................. ~:iiaiiaiiiiii~:~ 
.fj ...... : ...... -::.:.:,., . 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Radionucl i d e s  and Pathways) 

D i s t a n c e  (rn) 

D i r e c t i o n  1510 1441 1 9 9 1  1529 1185 6 7 1  742 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
NNE 

1 . 8 E - 1 1  
1 . 2 E - 1 1  
1 .2E-11 
1 . 3 E - 1 1  
2 .1E-11 
2 . 1 E - 1 1  
1 . 2 E - 1 1  
1 . O E - 1 1  
1 . 2 E - 1 1  
2 .4E-  11 
3 . 8 E - 1 1  
4.OE-11 
4 . 9 E - 1 1  
5.OE-11 
4 . 3 E - 1 1  
2 . 7 E - 1 1  

1 . 9 E - 1 1  
1.3E-  11 
1 . 3 E - 1 1  
1 . 4 E - 1 1  
2 . 2 E - 1 1  
2 . 3 E - 1 1  
1 .3E-11 
1. lE-11 
1 . 3 E - 1 1  
2 . 5 E - 1 1  
3 . 9 E - 1 1  
4 . 2 E - 1 1  
5 . 2 E - 1 1  
5 .2E-11 
4 . 6 E - 1 1  
2 . 8 E - 1 1  

1.3E-  11 
8.6E- 12 
8 .8E-12 
9 .6E-12 
1.5E- 11 
1.5E-  11 
8.4E-12 
7.3E- 1 2  
9.OE-12 
1 . 8 E - 1 1  
2.9E- 11 
3.1E.11 
3.6E- 11 
3.5E- 11 
3.1E-11 
1 .9 E.- 1 1 

1 . 8 E - 1 1  
1 . 2 E - l l  
1 . 2 E - 1 1  
1.3E-  11 
2.1E-11 
2 . 1 E - 1 1  
1 . 2 E - 1 1  
1 . O E -  11 
1.2E- 1 3  
2 . 3 E - 1 1  
3.7E- 11 
4.OE- 11 
4.9E- 11 
4.9E- 11 
4.2E-11 
2 . 6 E - 1 1  

2.4E- 11 
1.6E-13 
1.6E-11 
1:7E-l1 
2.7E-11 
3. O E -  11 
1 .6E-11 
1 .4E-11 
1.6E- 11 
2.9E-11 
4 . 5 E - 1 1  
4 .9E-11 
6 .2E-11 
6 . 5 E - 1 1  
5 .7E-11 
3.6E-  11 

4 . 5 E - 1 1  
3 . 1 E - 1 1  
3 . 1 E - 1 1  
3.OE-11 
4 .9E-11 
6 .5E-11 
3.5E-  11 
2 . 7 E - 1 1  
3 .  O E -  11 
4.6E- 11 
6.5E-11 
7 .3E-11 
l . l E - 1 0  
1.2E-10 
1. I E -  10 
7 .1E-11 

4.OE-11 
2 .7E-11 
2 .8E-11 
2.7E-  11 
4 . 4 E - 1 1  
5.6E- 11 
3 . 1 E - 1 1  
2.4E-13 
2 .6E-11 
4 . 2 E - 1 1  
6. OE- 11 
6 . 6 E - 1 1  
9 . 5 E - 1 1  
1.l .E-10 
9.6E- 11 
6.2E- 11 

D i s t a n c e  (rn) 

D i  r e c t i  on 826 864 1030 103.5 1103 1105 1127 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

s 
S S E  

3.6E-  11 
2 . 4 E - 1 1  
2.4E-  11 
2 . 4 E - 1 1  
3.9E-  11 
4 . 8 E - 1 1  
2 . 6 E -  11 
2.1E-  11 
2 . 3 E - 1 1  
3.8E-  11 
5 .6E-  11 
6 . 1 E - 1 1  
8 . 6 E - 1 1  
9 . 5 E - 1 1  
8 .5E-  11 
5.5E-  11 

3.4E-  11 
2.3E-11 
2 .3E-11 
2 . 3 E - 1 1  
3 .7E-11 
4 . 6 E - 1 1  
2 . 5 E - 1 1  
2.OE-11 
2 . 2 E - 1 1  
3 . 7 E - 1 1  
5.5E-  11 
6.OE-11 
8 . 2 E - 1 1  
9 . 1 E - 1 1  
8 .OE-11 
W E -  11 

2.8E- 11 
1 . 9 E - 1 1  
1 . 9 E - 1 1  
1 .9E-11 
3 . 1 E - 1 1  
3 . 6 E - 1 1  
2.OE- 11 
1.6E- 11 
1.8E- 11 
3 . 3 E - 1 1  
5.OE-11 
5.4E-11 
7.1E-11 
7 .5E-11 
6.6E-11 
4 .2E-11 

2.8E- 11 
1.9E-11 
1 .9E-11 . 
1 . 9 E - 1 1  
3 . 1 E - 1 1  
3 .5E-  11 
1.9E-11 
1 . 6 E - 1 1  
1.8E-'11 
3 . 2 E - 1 1  
4.9E-1, l .  
5 .3E-11 
7 . O E - l l  
7 .5E-11 
6 .6E-11 
4 . 2 E - 1 1  

2 .6E-11 
1 . 7 E - 1 1  
1 . 8 E - 1 1  
1 .8E-11 
2 . 9 E - 1 1  
3.3E - 11. 
1 . 8 E - 1 1  
1 .5E-11 
1 . 7 E - 1 1  
3 .1E-11 
4 . 7 E - 1 1  
5 .1E-11 
6 . 6 E - 1 1  
7 . 0 E. - 1 1 
6 . 1 E - 1 1  
3 .9E-11 

2 . 6 E - 1 1  
1 . 7 E - 1 1  
1 . 8 E - 1 1  
1 . 8 E - 1 1  
2 .9E-  11 
3.3E-  11 
1 . 8 E - 1 1  
1 . 5 E - 1 1  
1 .7E-  11 
3 . 1 E - 1 1  
4 . 7 E - 1 1  
5 . 1 E - 1 1  
6 . 6 E - 1 1  
7.OE-11 
6 . 1 E - 1 1  
3 . 9 E - 1 1  

2 . 5 E - 1 1  
1 . 7 E - 1 1  
1 .7E-11 
1 . 8 E - 1 1  
2.8E- 11 
3.2E-11 
1 .8E-11 
1 . 4 E - 1 1  
1 .7E-11 
3.OE-11 
4 .7E-11 
5.OE-11 
6.5E-13 
6 .8E-11 
6.OE;ll 
3 . 8 E - 1 1  



I 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( rn )  

2062 2018 D i  r e c t i  on 1804 1434 1399 1412 

N 1 . 5 E - 1 1  2 . O E - 1 1  2.OE-11 2.OE-11 1 .3E-11 1 . 3 E - 1 1  
NNW ' 9.8E-12 1 . 3 E - 1 1  1.3E-11 1 . 3 E - 1 1  8 .2E-12 8 .5E-12 

NW 1.OE-11 1 . 3 E - 1 1  1 .4E-11 1 . 3 E - 1 1  8.4E-12 8.6E-12 
WNW 1 . l E - 1 1  1 . 4 E - 1 1  1 .4E-11 1 . 4 E - 1 1  9.2E-12 9 .4E-12 

W 1 .7E-11 2 .2E-11 2 .3E-11 2 . 2 E - 1 1  1 . 4 E - 1 1  1 . 5 E - 1 1  
wsw 1 . 7 E - 1 1  2 .3E-11 2 . 4 E - 1 1  2 . 4 E - 1 1  1 . 4 E - 1 1  1 . 4 E - 1 1  

sw 9.6E-12 1 . 3 E - 1 1  1 .3E-11 1 . 3 E - 1 1  8.OE-12 8 .3E-12 
ssw 8 . 3 E - 1 2  1 . l E - 1 1  1 . l E - 1 1  1.lE-11 7.OE-12 7.2E-12 

S 1.OE-11 1 . 3 E - 1 1  1 . 3 E - 1 1  1 . 3 E - 1 1  8 .6E-12 8.8E-12 
S S E  2.OE-11 2 . 5 E - 1 1  2 .5E-11 2 . 5 E - 1 1  1 . 7 E - 1 1  1 .8E-11 

S E  3 . 2 E - 1 1  3 .9E-11 4.OE-11 4.OE-11 2 . 8 E - 1 1  2 .8E-11 
ESE 3 . 4 E - 1 1  4 . 2 E - 1 1  4 .3E-11 4 . 3 E - 1 1  2.9E-11 3.OE-11 

E 4 .1E-11 5 .2E-11 5.3E-11 5 . 3 E - 1 1  3 .5E-11 3 . 6 E - 1 1  
EN E 4.OE-11 5 .3E-11 5.4E-11 5 .3E-11 3.4E-13 3 .5E-11 

NE 3 .5E-11 4.6E-13 4.7E-11 4 . 7 E - 1 1  2.9E-11 3.OE-11 
N N E  2 .1E-11 2 .9E-11 2 .9E-11 2 . 9 E - 1 1  1 . 8 E - 1 1  1.9E-11 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Apr  8, 1998 1 :31  pm 

a 

F a c i l i t y :  FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY ROA.0 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t  i ve Dose E q u i  V a l  e n t  
(mrem/year )  

3 .78E-06 

A t  T h i s  L o c a t i o n :  1511 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
AWWT (Tank e m i s s i o n s )  [GZI 

D a t a s e t  Name: 97-AWWT-G2 
D a t a s e t  D a t e :  Apr  8 ,  1998 ‘ 1 : 2 3  pm 

W i  nd F i  1 e: W N D F I  LES\97STAR. WND 



- Apr  ,8, 1998 1 : 3 1  pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1511 M e t e r s  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R isk :  4 .93E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  V a l  e n t  

(mrem/y) 

S Y N O P S I S  
Page 1 

GONADS 
, BREAST 

R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1 .17E-08 
1.33E- 08 
2.89E-07 
2.. 93 E - 0 5 
1 .14E-08 
4.00E-06 
3.23E-07 

3.78E-06 



Apr  8 ,  1998 1 : 3 1  prn 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

N u c l i d e -  C l a s s  S i z e  

U-234 
U - 2 3 5 '  
U - 236 
U-238 
RA - 226 
RA-228 
TH-228 
TH-230 
TH-232 
TH-234 

Y ' 1 .00  
Y 1 .oo 
Y 1 .00  
Y . 1 .00  
w 1.00 
w 1 .00  
Y 1 .00  
Y 1 .00  
y 1 .00  
Y 1 .00  

Source  
#1 TOTAL 

C i  / y  C i  /y 

1 .3E-08 1 .3E-08 
6.8E- 10. 6 .8E-10 
4.6E-10 4 .6E-10 
1 .7E-08 1 .7E-08 
1 . lE-11  1.lE-11 
4 . 5 E - 1 1  4 . 5 E - 1 1  
4 .8E-10 4 .8E-10 
3 . 4 E - 1 1  3 . 4 E - 1 1  
7 . 5 E - 1 1  7 .5E-11 
7.OE-08 7.OE-08 

SITE INFORMATION 

- 1620 
L 

S Y N O P S I S  
Page 2 

Tern pe r a t u re : 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  n g  H e i g h t :  950 m 



Apr 8 .  1998 1 :31  pm 

SOURCE INFORMATION 

SYNOPSIS 
Page 3 

S o u r c e  Number: 1 

S o u r c e  H e i g h t  ( m ) :  10.00 
A r e a  ( s q  m ) :  1.50E+03 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

F i x e d  ( m ) :  . O . O E + O O  O . O E + O O  O.OE+OO O.OE+OO O.OE+OO O.OE+OO O . O E + O O  
( F i x e d  R i s e )  

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k M e a t  
- 

F r a c t i o n  Home P r o d u c e d :  0 .700 0.399 0.442 
F r a c t i o n  From Assessment  A r e a :  0.300 0 .601  0 .558 

F r a c t i o n  I m p o r t e d :  0.000 ' 0.000 0.000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t ' h i s  run.  
D e f a u l t  V a l u e s  used.  

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

1558 1735 1828 2156 2876 2011 2362 ' 1812 1546 2599 
2668 1873 2071 1572 1967 2053 2001 1511  1542 2127 
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C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

e 

D O S E  A N D  R I S K  E Q U I V A L E N T .  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  8 ,  1998 1 : 3 1  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45’253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area  

E m i s s i o n  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
AWWT (Tank e m i s s i o n s )  [G21 

D a t a s e t  Name: 97-AWWT-G2 
D a t a s e t  Date :  A p r  8 ,  1998 

Wind F i l e :  WNDFILES\97S 
‘1:23 pm 

AR.WND 

~ _.I ; , . . .  : .  
, a  ... . .  

000329 



Apr 8 ,  1 9 9 8  1 : 3 1  pm 

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 1.17E-08 
BREAST 1 .33E-08  
R M A R  2.89E-07 
LUNGS 2 .93E-05  
THYROID 1 .14E-08  
ENDOST 4.00E-06 
RMNDR ' 3 .23E-07  

EFFEC 3 . 7 8 ~ - 0 6  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i  dual 

Pa thway  (mrem/y 1 
. .  

INGESTION 2 .30E-07  
I NHA LATI  ON 3.54E- 06 
A I R  IMMERSION 3..54E-13 
GROUND SURFACE 2.26E- 09 
INTERNAL 3 .77E-06  
EXTERNAL 2.26E- 09 

TOTAL 3 .78E-06  

SUMMARY 
Page. 1 

c .  \r l i . . .  . . . . 2 'i .: ,: i;:, . f ..* . . & :.; ). :." : 



A p r  8 ,  1998 1 : 3 1  pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  ide 

Sel ected 
I nd i v i  d u a l  

(rnrem/y) 

U - 234 
U-235 
U-236 
U - 238 
RA - 226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.60E:06 
8.15E-08 
5 .56E-08 
1.89EL06 
1.98E- 1 0  
3.19E- 10 
1 .10E-07 
7.72E-09 
2 .48E-08 
5.33E - 0 9  

3.78.E-06 

SUMMARY 
Page 2 



I ' .  

A p r  8 ,  1998 1 : 3 1  pm 

C A N C E R  R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEU KEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

PATHWAY R I S K  SUMMARY 

TOTAL 

3.24E- 13 
2.13E- 13 
2.61E-15 
2.96E-14 

.4 .80E-  11 
2.05E- 14 
6.02E- 14 
1.88E-14 
1 . 1 6 E -  14 
6.74E- 13 
1.41E- 14 

4.93E- 11 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I NTERNA L 
EXTERNAL 

Se l  e c t e d  I nd i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.23E- 12 
4 .81E-11 
7.87E-18 
5.19E-14 

. 4 . 9 3 E - 1 1  
5 .19E-14 

4.93E- 11 

SUMMARY 
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NUCLIDE R I S K  SUMMARY 

Nucl  i de 

. .  . 

u - 2 3 4  
U-235 
U-236. 

' U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

S e l ' e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2 .05E-11 
1.07E- 12 
7.13E-13 
2.44E - 11 
2.59E-15 
3.24E- 15  
2.21E- 12 
6.33E-14 
1 .40E-13 
1.67E-13 

4.93E- 11 

SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  Radionuclides and Pathways) 

Distance ( m )  

Direction 1558 1735 1828 2156 2876 2011 2362 

,$$@@~@:~ -.. . .  
:. ..?. i. ..... ..;.:.:.. ...... 
7 .9E-07 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
EN E 

NE 
N N E  

1.4EY06 
9.OE-07 
9.2E-07 
9 .8E-07 
1.5E-06 
1.6E-06 
9.OE-07 
7.7E-07 
9.2E-07 
1 .8E-06 
2.8E-  06 
3.OE-06 
3 .6E-06 
3 :  6E-06 

1 .1E-06 
7.4E-07 

9.1E-07 
6.OE-07 
6.1E-07 
6.7E-07 
1.1E-06 
1 .OE-06 
5.9E-07 
5. I E - 0 7  
6.3E-07 
1 .2E-06 , 

2.OE-06 
2.  I E - 0 6  

2.4E-06 
2.3E-06 
1.3E-06 

............................... $yj$E!:@6 . .:. ..................... 

6.2E-07 
4.1E-07 
4.2Ey07 
4.6E-07 
7.2E-07 
6.6E-07 
4.OE-07 
3.5E-07 
4 .3E-07 
8 .7E-07 
1 .4E-06  
1 .5E-06 

1.OE-06 
6.6E-07 
6.7E-07 

8 .1E-07 
5.4E-07 
5.5E-07 
6.OE-07 
9.4E-07 
8 .9E-07 
5.2E-07 
4.6E-07 
5.6E-07 

8 .1E-07  
8 .7E-07 
1 .4E-06  
1 .4E-06 
7.8E-07 
6 .7E-07  
8 .2E-07 
1 .6E-06 
' 2 . 5  E - 0 6 
,2 .7E-06 
3 .2E-06 
3.2E-06 
2.8E-06 
1.7E-06 

~ 7 .6E-07 
!:!"g;Eg@% ... :. 

1 .3E-06 

.......................... 
.................................. 7 .3E-07 :prp@@ 

j., ,.:& .:i. 1 I:-;:, , ,:,, ,. 
1 .1E-06 

............................. 

1 .3E-06 
7.3E-07 
6.3E-07 
7.7E-07 
1.5E-06 
2.4E-06 
2.6E-06 
3.1E-06 
3.OE-06 
2 .6E-06 
1.6E-06 

6 .4E-07 
5.6E-07 
6 .9E-07 
1 .4E-06 
2.2E-06' 
2.3E-06 
2.7E-06 
2 .7E-06 
2.3E-06 
1 .4E-06 

1.1E-06 
!z;;:;::ggy)e . ,,-:: ...... -: 

1 .9E-06 

............................. 
: ................. :.. .... :.:.:... ..: ..... 

.2.2E -06  
2.2E-06 
1.9E-06 
1.2E-06 

3 .2E-06  .......................... p '  . ...... ...:.@@$j;G 
.. ..:.-.: ..... ,.::t:. ........ 8 .7E-07 

Distance ( m )  

Direction 1812 1546 2599 2668 1 8.7 3 2071 1572 

N 
NNW 

NW 
W N W  

W 
w s w  

sw. 
ssw 

S 
SSE 

S E  
ESE 

............................ !$;;::qB!;:@G :. ... :. 

7 .5E-07 
7.7E-07 
8 .3E-07 
1.3E-06 . 

1 .3E-06  
7 .4E-07 
6.4E-07 
7.8E-07 
1. 5E-0.6 
2.4E -06  
2.6E-06 
3.1E-06 
3.OE-06 
2 .6E-06 
1 .6E-06 

..................... 1 .4E-06 
9.1E-07 
9.3E-07 
9 .9E-07 
1 .6E-06 
1 .6E-06  
9 .1E-07 
7 .7E-07  
9 .3E-07 
1 .8E-06 
2 .8E-06 
3.OE-06 
3 .7E-06 
3 .7E-06 
3 .2E-06 
2.OE-06 

7 .3E-07 
4.7E-07 
4 .8E-07 
5.3E-07 
8 .3E-07 
7.7E-07 
4.6E-07 
4.OE-07 
5.OE-07 
9 .9E-07 
1 .6E-06 
1 .7E-06 '  

6 .9E-07 
4.6E-07 
4.6E-07 
5.1E-07 
8.OE-07 
7.4E-07 
4.4E-07 
3.9E-07 
4.8E-07 
9.6E-07 
1.6E-06 
1.7E-06 

................................. ;@q@Jjyj 
7.2E-07 
..... t: ................. 9 .6E-07 

6.3E-07 
6 .5E-07 

1.3E-06 
8.9E-07 ............................. 9 2;:pqjx 
9 .7E-07 
...... & .:2,.: :< .-.. :..;i...:. 7.3E-07 

8.OE-07 
1 .3E-06 
1 .2E-06 
7.1E-07 
6 .1E-07  
7.5E-07 
1.5E-06 
2.3E-06 
2.5E-06 
3.OE-06 
2.9E-06 
2.5E-06 
1.6E-06 

........... 7.OE-07 Ipq:EQ@ ........ ...... 

1 .1E-06 

., .......... 
. ,.: ........ ............................. 1 .5E-06 

1.. 6E - 06 
8.9E-07 
7 .6E-07 
9.1E-07 
1.8E-06 
2.8E-06 
3 .  O E -  06 
3 .6E-06 
3.6E-06 
3 .1E-06 
2.OE-06 

6 .2E-07 
5 .4E-07 
6 .6E-07 
1.3E-06 
2 .1E-06 
2 .2E-06 
2.6E-06 
2 .6E-06 
2.2E-06 
1.4E-06 

E .  2.OE-06 
,fii" ..... ::,. .............. >:." ...... 
:. ./. ,:$$@k@G .*:.. 

1 .6E-06 
: .i.: . . . . . .  ............................ ENE 

NE 00 , . f '  NNE 
g ,, . -- . 

1 .OE-06 9.7E-07 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  ( m )  

D i  r e c t i  on 1967 2053 2001 1511 1542 2127 

N 1.OE-06 9.7E-07 1.OE-06 

NW 6.9E-07 6.5E-07 6.8E-07 
W N W  . 7 .5E-07 7.1E-07 7.3E-07 

W 1 .2E-06 l . l E - 0 6  1.2E-06 
wsw l . l E - 0 6  l . l E - 0 6  1.1E-06 

sw 6.6E-07 6 .3E-07 6.5E-07 
ssw 5.8E-07 5.5E-07 5.'7E-07 

S 7.OE-07 6 .7E-07  6.9E-07 
SSE 1.4E-06 1 .3E-06 1..4E-06 

S E  2.2E-06 2 .1E-06 2.2E-06 
E S E  2.4E-06 2.3E-06 2.3E-06 

E N.E 2.7E-06 2.6E-06 2..7E-06 
NE 2.4E-06 2 .2E-06 2.3E-06 

NNE 1 .5E-06 1 .4E-06 1.4E-06 

NNW 

E 2.8E-06 2 .7E-06 2 . 7 E - 0 6 .  

1 .4E-06 
9 .3E-07 
9 .5E-07 
1.OE-06 
1.6E-06 pqgqyj .... ,: 

9 .3E-07 
7 .9E-07 
9 .5E-07 
1.8E-06 
2.9E-06 
3.1E-06 
3.8E-06 
3.8E-06 
3.3E-06 
2.1E-06 

..................................... 
,.:,,.. . ..*:: ... ........................... 

1 .4E-06 
9. 1E-.07 
9 .3E-07 
9 .9E-07 
1 .6E-06 

9 .1E-07  
7 .8E-07 
9 .3E-07 
1 .8E-06 
2 .8E-06 
3.OE-06 
3 .7E-06 
3.7E-06 
3.2E-06 
2.OE-06 

:F.jiE;$:::@g 
i:. ,so , . . , , ,.E..': 2. : .: 

9.3E-07 
6 .1E-07 
6.3E-07 
6 .8E-07 
1 .1E-06 
1 .OE-06 
6.OE-07 
5 .2E-07 
6 .4E-07 
1 .3E-06 
2.OE-06 
2.2E-06 
2.5E -06  
2.5E-06 ~~~~-~~~ i:.. 

................................ 
1 .3E-06 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

D i s t a n c e  ( i n )  ' 

~ 

D i  r e c t i  on 1558 1735 1828 2156 2876 2 0 1  1 2362 

N 1 . 8 E - 1 1  
NNW 1 . 2 E - 1 1  

NW 1 . 2 E - 3 1  
W N W  1 . 3 E - 1 1  

W . 2 .OE-11 
w s w  2.OE-11 

sw 1.1E-11 
SSW ' 9 .8E-12 

S 1 . 2 E - 1 1  
S'S E 2 . 3 E - 1 1  

SE 3 .7E-  11 
E S E  3 .9E-  11 

E 4.8E- 11 
ENE 4 .8E-11 

NE 4 . 1 E - 1 1  
. N N E  2 .6E-11 

1 . 5 E -  11 
1 . O E - 1 1  
1 . O E - 1 1  
1. lE-11 
1 . 8 E -  11 
1 . 8 E - 1 1  
1.OE-11 
8 . 6 E - 1 2  
1 . O E - 1 1  
2 . 1 E - 1 1  
3 . 3 E - 1 1  
3 .5E-  11 
4 . 2 E - 1 1  
4.2E- 11 
3.6E-  11 
2.2E-11 

1.5E-11 
9.5E-12 
9.7E- 12 
1 . O E - 1 1  
1 .7E-11 
1 . 6 E - 1 1  
9 .3E-12 
8.OE-12 
9 . 8 E - 1 2  
1 . 9 E - 1 1  
3 . 1 E - 1 1  
3 . 3 E - 1 1  
4 . O E -  11 
3 . 9 E - 1 1  
3.4E-  11 
2.1E-  11 

1 . 2 E - 1 1  
7.6E-12 
7.8E- 12 
8.5E-  12 
1 . 4 E - 1 1  
1 . 3 E - 1 1  
7.4E- 12 
6.5E-12 
8 .  OE- 12 
1 . 6 E - 1 1  
2.6E-  11 
2 . 8 E - 1 1  
3 . 3 E - 1 1  
3.2E- 11 
2.7E-11 
1 .7E-11 

7 .9E-12 
5 .1E-12 
5.2E-  12 
5.8E-12 
9 .1E-12 
8.4E-  12 
4.9E-12 
4.3E- 12 
5.4E-12 
1. lE-11 
1 .8E-11 
1 . 9 E - 1 1  
2.2E-  11 
2.1E-11 
1 .8E-11 
1.lE-11 

1 . 3 E - 1 1  
8.4E-  12 
8 . 5 E - 1 2  
9 .3E-12 
1 . 5 E - 1 1  
1 . 4 E - 1 1  
8.2E-12 
7.1E-12 
8.7E-12 
1 .7E-11 
2.8E-  11 
3.OE-11 
3 .6E-11 
3 .5E-11 
3.OE- 11 
1.8E-11 

1. OE- 11 
6.8E-12 
6 .9E-12 
7 .6E-12 
1.2E-  11 
1 . 1 E - 1 1  
6 .'5E- 12  
5.7E- 12 
7 .1E-12 
1 . 4 E - 1 1  
2 . 4 E - 1 1  
2.5E- 11 
2.9E-  11 
2.8E- 11 
2 . 4 E - 1 1  
1 .5E-11 

D i s t a n c e  ( i n )  

Di r e c t i  on 1812 1546 -2599 2668 1873 2071 1572 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 

E 
ENE 

4- . .. . NE 
NNE . - , 'I . '; .. ;.,.;-, j :.. . 

1 . 5 E -  13 
9 .6E-12 
9 .8E-12 

1 . 7 E - 1 1  
1 . 7 E - 1 1  
9 .4E-  12 
8 .1E-12 
9 . 9 E - 1 2  
2.OE-11 
3.2E- 11 
3 . 4 E - 1 1  
4 .OE- 11 
4.OE-11 
3 . 4 E - 1 1  
2 . 1 E - 1 1  

1 . 1 E - 1 1  

1 . 8 E - 1 1  
1 . 2 E - 3 1  
1 . 2 E - 1 1  
1 . 3 E - 1 1  
2.OE-11 
2 . 1 E - 1 1  
1 . 2 E - l l  
9 .9E-12 
1 .2E-  11 
2 . 3 E - 1 1  
3.7E-  11 
3 . 9 E - 1 1  
4.8E-  11 
4 . 8 E - 1 1  
4 . 2 E - 1 1  
2 . 6 E - 1 1  

9.1E-12 
5 .9E-12 
6.OE- 12 
6 .7E-12 
1 . l E - 1 1  
9.8E- 12 
5 .7E-12 
5.OE-12 
6 .2E-12 
1 . 3 E - 1 1  
2.l .E-11 
2 . 2 E - 1 1  
2 . 6 E - 1 1  
2 .4E-11 
2 . 1 E - 1 1  
1 .3E-11 

8 .8E-12 
5.7E-12 
5.8E-12 
6.4E- 12 
1 . O E - 1 1  
9.5E-12 
5.5E- 12 
4.8E- 12 
6 .  O E -  12 
1 . 2 E - 1 1  
2.OE-11 
2 .1E-11 
2.5E- 11 
2.4E-11 
2. O E -  11 
1.2E-  11 

1.4E-11 
9 .2E-12 

, 9 .4E-12 
1 . O E - 1 1  
1 .6E-11 
1.6E- 11. 
9.OE-12 
7.8E-12 
9.5E-12 
1 . 9 E - 1 1  
3 . 1 E - 1 1  
3 . 3 E - 1 1  
3 . 9 E - 1 1  
3 . 8 E - 1 1  
3.3E-  11 
2.OE-11 

1.2E-  11 
8.1E-12 
8.2E- 1 2  
9.OE- 12 
1.4E- 11 
1 . 4 E - 1 1  
7.8E-12 
6 .8E-12 
8 . 4 E - 1 2  
1 . 7 E - 1 1  
2 .7E-11 
2 .9E-  11 
3 . 4 E - 1 1  
3 . 3 E - 1 1  
2 . 9 E - 1 1  
1 . 8 E - 1 1  

1 . 7 E - 1 1  
1 . l E - 1 1  
1 . 2 E - 1 1  
1 . 2 E - 1 1  
2.OE-11 
2.OE-11 
1.lE-11 
9.7E-12 
1 . 2 E - l l  
2 .3E-11 
3.6E-  11 
3.9E-  11 
4 . 7 E - 1 1  
4 .7E-11 
4 . 1 E - 1 1  
2 .5E-11 
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D i s t a n c e  (m) 
~ 

D i  r e c t i  on 1967 2053 2001 1 5 1 1  1542 2127 

N 1 . 3 E - 1 1  1 . 2 E - 1 1  1 .3E-11 1 . 8 E - 1 1  1 . 8 E - 1 1  1 . 2 E - 1 1  
NNW' 8 . 6 E - 1 2  8 .3E-12 8 .4E-12 1 . 2 E - 1 1  1 . 2 E - 3 1  7 .8E-12 

NW 8 . 8 E - 1 2  8 .3E-12 8 .6E-12 1 .2E-11 1 . 2 E - 1 1  7 .9E-12 
WNW 9 .6E-12 9 .1E-12 9.4E-12 1 .3E-11 1 . 3 E - 1 1  8 . 7 E - 1 2  

W 1 . 5 E - 1 1  1 . 4 E - 1 1  1 .5E-11 2 .1E-11 2.OE-11 1 . 4 E - 1 1  
w s w  1 . 5 E - 1 1  1 . 4 E - 1 1  1.AE-11 2.1E-11 2 . 1 E - 1 1  1 . 3 E - 1 1  

sw 8 .4E-12 7 .9E-12 8.2E-12 1 . 2 E - 1 1  1 . 2 E - 1 1  7 .6E-12 
ssw 7 .3E-12 6 . 9 E - 1 2  7.1E-12 1 . O E - 1 1  9.9E-12 6 .6E-12 

S 9.OE-12 8 . 5 E - 1 2  8.8E-12 1 .2E-11 1 . 2 E - 1 1  8.1E-12 
S S E  . 1 . 8 E - 1 1  1 . 7 E - 1 1  1 .8E-11 2 .4E-11 2 .3E-11 1 . 6 E - 1 1  

S E  2 . 9 E - 1 1  2 . 8 E - 1 1  2 . 8 E - 1 1  3 .8E-11 3 .7E-11 2 . 7 E - 1 1  
ESE 3 . 1 E - 1 1  3.OE-11 3.OE-11 4.OE-11 3 . 9 E - 1 1  2 . 8 E - 1 1  

E 3 . 7 E - 1 1  3 . 5 E - 1 1  3 . 6 E - . l l  4 .9E-11 4 . 8 E - 1 1  3 .3E-11 
ENE 3 . 6 E - 1 1  3 . 4 E - 1 1  3 . 5 E - 1 1  4 .9E-11 4 . 8 E - 1 1  3 .2E-11 

N E  3. l .E-11 2 . 9 E - 1 1  3.OE-11 4 .3E-11 4 .2E-11 2 . 8 E - 1 1  
NNE 1 . 9 E - 1 1  1 . 8 E - 1 1  1.9E-11 2 .7E-11 2 . 6 E - 1 1  1 . 7 E - 1 1  
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:55 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i  ve Dose Equi V a l  e n t  
(mrem/year) 

6.13E-06 

A t  T h i s  L o c a t i o n :  939 Me te rs  Eas t  N o r t h e a s t  

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  53 B io -Assay  & Low-Level 'Lab Hoods [ G l l  

D a t a s e t  Name: 97 -2006-61  
D a t a s e t  D a t e :  Apr 7, 1998 12:35 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7, 1998 3:55 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  939 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  7..79E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

.Organ 

Dose 
E q u i v a l e n t  

(mrem/y 1 

S Y N O P S I S  
Page 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.97E-08 
.2.24E-08 
8.55E-07 
4.61E-05 
1.92E- 08 
1.13E-05 
5.10E- 07 

6.13E-06 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e  Class S i z e  C i / y  C i / y  

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
-TH - 230 
TH - 232 
TH - 234 

Y 1.00 1.6E-08 1.6E-08 
Y 1.00 8.7E-10 8.7E-10 
Y 1.00 6.4E-10 6.’4E-10 
Y 1.00 1.8E-08 1.8E-08 
W 1.00 1 .2E-11 1.2E-11 
W 1.00 4.7E-11 4.7E-11 
Y 1.00 4.9E-10 4.9E-10 
Y 1 .00 1.5E-09 1.5E-09 
Y 1 .00.  7. ’8E-11 7.8E-11 
Y 1.00 7.3E-08 7.3E-08 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng He i  g h t  : 950 rn 

000340 
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SOURCE INFORMATION 

Source Number: 1 

Stack  H e i g h t  ( m ) :  11.89 
D iameter  ( m ) :  0.28 

Plume R i s e  
Momentum ( m / s ) :  4.62E+00 
( E x i t  V e l o c i t y )  

A G R  I CU LTU RA L . DATA 

. Vegetab le  M i l k  Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i ' s  run .  
D e f a u l t  Values used. 

S Y N O P S I S  
Page 3 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1368 1351 2156 1815 ' 1523 1161 1163 1185 1212 1312 
1296 1244 1101 1083 1646 1143 939 940 1627  1681 
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V e r s i o n  1.00 

Clean Ajr A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T .  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7,  1998 3:55 pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P.O. BOX 398704 . 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

Source Category :  R E M E D I A T I O N  SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
. B u i l d i n g  53 B io -Assay  & Low-Level Lab Hoods [ G l ]  

D a t a s e t  Name: 97 -2006-61  
D a t a s e t  Date: Apr 7, 1998 12:35 am 

Wind Fi.1 e: WNDFI LES\97STAR. WND 

. > . :. 
, . .1 

' : 1 

000342 
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ORGAN DOSE EQUIVALENT SUMMARY 

'Organ 

S e l e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.97E-08 
2.24E-08 
8.55E-07 
4.61E-05 
1.92E-08 
1.13E-05 
5.10E-07 

6.13E-06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrern/y 1 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

3.68E - 07 
5.76E-06 
4.84E-13 
3.87E-09 
6.13E-06 
3.87E-09 

6.14E-06 

SUMMARY . 
Page 1 

a 



Apr 7. 1998 3:55 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i de 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y) 

U-234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH-228 
TH - 2.30 
TH-232 
TH - 234 

TOTAL 

2.66E-06 
1.34E-07 
9.78E-08 
2.64E- 06 
2.66E- 10 
4.31E-10 
1.45E- 07 
4.25E-07 
3.26E-08 
7.16E-09 

6.14E-06 

SUMMARY 
Page 2 

000344 
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CANCER R I S K  SUMMARY 

Cancer 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R isk  

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

. BONE 

TOTAL 

Pathway 

8.42E- 13 
5.57E- 13 
4.41E- 15 
4.98E-14 

.7.52E-11 
3.33E- 14  
8.80E- 14 
3.98E- 14  
1.93E- 14 
1.06E-12 
2.37E- 14 

7.79E- 11 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

TOTAL 

Sel e c t e d  I n d i  v i  dual  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.95E- 12 
7.58E- 11 
1.08E-17 
8.90E- 14 
7.78E- 11 
8.90E- 14 

7.79E- 11 

SUMMARY 
Page 3 
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Nucl i d e  

NUCLIDE R I S K  SUMMARY 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH- 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 4. 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

3.40E-11 . ' , 

1.75E-12 
1.25E- 12 
3.41E- 11 
3.44E- 15 
4.33E- 15 
2.90E- 12 
3.48E- 12 
1.84E - 13 
2.21E-13 

7.79E- 11 



APr 7, 1998 3:55 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/yl 
(All Radionuclides and Pathways) 

SUMMARY 
Page 5 

Distance ( m )  

Di recti on 1368 1351 2156 1815 1523 1161 1163 

,...,,. __.. ..... ...,.,.,... ...,. . . . :r f::.:.:3gzaE ::.:. 

NNW 1 .OE-06 
NW 1 .OE-06 

WNW 1.OE-06 
W 1.6E-06 

wsw 2.1E-06 
sw 1.1E-06 
ssw 9.OE-07 
S 9.9E-07 

SSE 1.6E-06 
SE 2.3E-06 
ESE ' 2.5E-06 

E 3.6E-06 
' ENE 4.OE-06 

NE 3. 5E-06 
NNE 2.3E-06 

:...:.A:?. . . . . . . . . . . . . . . N 
.. ;pg@!,@jj . . . . . . . . . . . . 
F.;?.; .._..,,. c.:,:,:,. 
1.OE-06 
1 .OE-06 
1.OE-06 
1.7E-06 
2.1E-06 
1.2E-06 
9.2E-07 
1.OE-06 
1.6E-06 
2.4E-06 
2.6E-06 
3.6E-06 
4.OE-06 
3.6E-06 
2.3E-06 

9.2E- 0.7 
6.2E-07 
j.sg:ggDT 
6.5E-07 
1.OE-06 
l.lE-06 
6. 5E-07 
5.4E-07 
6.3E-07 
'1.1E-06 
1.7E-06 
1.8E-06 
2.3E-06 
2.4E-06 
2.1E-06 
1.4E-06 

... .:i Z.. .. . . . . . . , .. . . . . . . 

1.1E-06 
7.5E-07 
:peE,E!;% 
7.7E-07 
1.2E-06 
1.4E-06 
8.OE-07 
6.6E-07 
7.4E-07 
1.3E-06 
1.9E-06 
2.1E-06 
2.7E-06 
2.9E-06. 
2.6E-06 
1.7E-06 

._...... . _............ ..... .._.. . ........ 

../x: ..... . ..,7: .', . .. . 

1.3E-06 
9.1E-07 
9.2E-07 

1. 5E-06 
1.8E-06 
9.9E-07 
8.OE-07 
8.9E-07 
1.5E-06 
2.2E-06 
2.3E-06 
3.2E-06 
3.5E-06 
3.1E-06 
2.OE-06 

~~~~-~~~~ 
f+. .%.. ..........I. 

1.8E-06 1.8E-06 
1.2E-06 1.2E-06 
1.2E-06 1.2E-06 
1.2E-06 1.2E-06 

2.OE-06 

1.4E-06 

1.2E-06 1.2E-06 
1.9E-06 1.9E-06 
2.7E-06 2.7E-,06 
2.9E-06 2.9E-06 
4.2E-06 .4.2E-06 
4.8E-06 4.8E-06 
4.3E-06 4.3E-06 
2.8E-06 2.8E-06 

1.1E-06 1.1E-06 

Distance ( m >  

Direction 1185 1212 1312 1296 1244 1101 1083 

N 
NNW 
NW 

WNW 
W 

wsw 
s w. 
ssw 

S 
SSE 
SE 
ES E 

1.8E-06 
1.2E-06 
1.2E-06 
1.2E-06 
1.9E-06 
...... 2.5E-06 

1.1E-06 
1.2E-06 
1.8E-06 
2.6E-06 
2.9E-06 
4.1E-06 
4.7E-06 
4.2E-06 
2.8E-06 

:~~~~~~ 
;,.::2:: ..... : ....... z:..: _._ 

1.7E-06 
1.2E-06 
1.2E-06 
1.2E-06 
1.9E-06 
. 2.4E-06 . . . . . . . . . . . . . . . . ~~. .. ::::?.p . . . . . . . "'''?..' 

./...... ..+:a@ 
1.OE-06 
l.lE-06 
1.8E-06 
2.6E-06 
2.8E-06 
4.OE-06 
4.5E-06 
4.1E-06 
2.7E-06 

..,.. :::*:: _.; _.. ::w ..... . . , 

1.6E-06 
1.1E-06 
l.lE-06 
1.1E-06 
1.7E-06 
2.2E-06 
1.2E-06 
~ : ~ ~ ~ ~ : ~ ~ : ~  
. . . . A+.. . . . . r::.. 
1.OE-06 
1.7E-06 
2-4E-06 
2.6E - 06. 
3.7E-06 
4.2E-06 
3.7E-06 
2.4E-06 

1.6E-06 
1.1E-06 
1.1E-06 
l.lE-06 
1.8E-06 
2.2E-06 
1.2E-06 
~~~~:~~~~ 

,?%.+. . . . . . _.. . ... . . 
1.1E-06 
1.7E-06 
2.4E-06 
2.7E-06 
3.7E-06 
4.2E-06 
3.7E-06 
2.5E-06 

1.7E-06 
1.1E-06 
1.2E-06 
1.1E-06 
1.8E-06 
2.3E-06 
>@<:.:@pqj:6, 1.3E-06 

1.1E-06 
1.8E-06 
2.5E-06 
2.8E-06 
3.9E-06 
4.4E-06 
3.9E-06 
2.6E- 06 

:. ..:< : .  ..,-. . , . , . .  .. . ,.r.:: ,.... I.. ,:::;y:., ,.:.. ..: 

~~ ~~~~ 

1.9E-06 
1.3E-06 
1.3E-06 
1.3E-06 
2.1E-06 
2.8E-06 
1.5E-06 
.....,. 1.2E-06 . . . . . . . , . 
:, ,&, ..._. ..::..:..: .._.. 
2.OE-06 
2.8E-06 
3.1E-06 
4.5E-06 
5.1E-06 
4.5E-06 
3.OE-06 

:g:F$g:;@g 

~~~ ~~ 

2.OE-06 
1.4E-06 
1.4E-06 
1.3E-06 
2.2E-06 
2.8E-06 
1.5E-06 
. 1 . . . . .2E-.06 . . . . . . . . . . .. ..... . .. 
~ ~ ~ : ~ ~ - ~ ~  

2.OE-06' 
2.9E-06 
3.1E-06 
4.5E-06 
5.2E-06 
4.6E-06 
3.1E-06 

.... ?$A,.:. . .. .. L..... ... 



1 6 2 0  

0 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) . 

SUMMARY 
Page 6 

Distance (m) 
~~ ~~ 

Di recti on 1646 1143 939 940 1627 1681 

N 
NNW 
NW 

WNW . 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 
ESE 

E 
ENE 

NE 
NNE 

1.. 2E-06 
8.3E-07 
8.4E-07 
8.5E-07 
1.4E-06 

9. OE- 07 
7.3E-07 
8.2E-07 

2.1E-06 
2.2E-06 
3.OE-06 
3.2E-06 
2.9E-06 
1.9E-06 

1.6E-06 

........................................... 
~~~~~~~~~ 

' 1.9E-06 
1.3E-06 
1.3E-06 
1 .2E-06 
2.OE-06 
2.6E-06 
1.4E-06 

1.2E-06 
1.9E-06 

3.OE-06 
4.3E-06 
.4.9E-06 
.4.3 E - 0 6 
2.9E-06 

1.1E-06 

~~~~~~~~~ 

...... ::*: .................. 

2.3E-06 
1.6E-06 
1.6E-06 
1.5E-06 
2.6E-06 
3.4E-06 
1.9E-06 
1 :4E-06 
1.5E-06 
2.3E-06 
g..? 3.3E-06 

5.3E-06, 
6.. 1E-06 
5.5E-06 
3.7E-06 

...*&@$j@@ ........... 
....... ..... ::x ........................ 

2.3E-06 
1.6E-06 
1.6E-06 
1.5E-06 
2.6E-06 
3.4E-06 
1.9E-06 
1.4E-06 
1.5E-06 
2.3E-06 
3.3E-06 
F3pfj6 3.6E-06 

6.1E-06 
5.5E-06 
3.7E-06 

.::::: .... ::*. . ,:,;3:.:..: ...... 

1.2E-06 
8.5E-07 
8.5E-07 
8.6E-07 
1.4E-06 
1.6E-06 
9.1E-07 
7.4E-07 
8.3E-07 
1.4E-06 
2.1E-06 
2.2E-06 
3.OE-06 
3.3E-06 

1.9E-06 
@qp@. 
......... ..-. . . . .  ...... ::- ..... :: ...... :::::::., _.: .,.,.: 

~~~ 

1.2E-06 
8.2E-07 
8.2E-07 
8.3E-07 
1.3E- 06 
1.6E-06 
8.7E-07 
7.1E-07 
8.OE-07 
1.4E-06 
2.OE-06 
2.2E-06 
2.9E- 06 
3.2E-06 
yqgyo., 2.8E-06 
.. ,$? . ...-.. .... :.:@ 
:, . ..:-: .......... ;:?:,,: .... : 

. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  (m) ' 

~~~ ~ 

D i  r e c t i  o n  1368 1351  2156 1815 1523 1161  1163 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
, NNE 

1.9E-11 
1 .3E-11  
1.3E- 11 
1 .3E-11  
2.1E-11 
2.6E- 11 
1 .4E-11  
1 . l E - 1 1  
1 .2E-11 
2. O E -  11 
3.OE-11 
3 .2E-11  
4.5E-11 
5. OE- 11 
'4.4 E - 11 
2 .9E-11  

1 .9E-11 
1 . 3 E - 1 1  
1 .3E-11  
1 .3E-11  
2 .1E-11 
2 .6E-11 
1.4E-11 
1 . l E - 1 1  
1 .2E-11  
2.OE-11 
3.OE-11 
3 .2E-11 
4'. 5E - 11 
5 .1E-11  
4 .5E-11  
2.9E- 11 

1 . l E - 1 1  
7 .6E-12 
7.7E-12 
8.OE-12 
1 .3E-11  
1 .4E-11 
7.8E- 12 
6.5E- 12 
7.6E-12 
1 .4E-11 
2.2E-11 
2.3E-11 
2.9E- 11 
3 . O E -  11 
2.7E-11 
1.7E.- 11 

1.4E-11 
9.2E- 12 
9.3E-12 
9.5E- 12 
1.5E-11 
1 .8E-11 
9.8E- 12 
8.OE-12 
9.1E-12 
1.6E-11 
2.4E- 11 
2.6E- 11 
3.4E-11 
3.7E- 11 
3.2E-11 
2 .1E-11 

1 .7E-11 
1.lE-11 
1 . l E - 1 1  
1. I E - 1 1  
1 .8E-11 
2 .2E-11 
1 .2E-11 
9.8E-12 
1.1E-11 
1.8E-11 
2.7E-11 
3.OE-11 
4.OE-11 
4 .4E-11 
3.9E-11 
2.5E-11 

2 .3  E'- 1 1 
1.5E-  11 
1 .5E-11  
1 .5E-11  
2.5E- 11 
3.2E-  11 
1.8E- 11 
1 .4E-11  
1 .5E-11 
2 .3E-11 
3 .4E-11 
3 .7E-11 
5 .3E-11 
6 .1E-11 
5.4E-11 
3.6E-11 

2 .3E-11  
1 .5E-11  
1 S E - 1 1  
1 .5E-11 
2 .5E-11 
3.2E-  11 
1.8E- 11 
1 .4E-11  
1.5E- 11 
2.3E-  11 
3 .4E-11  
3 .7E-11  
5 .3E-11  
6. OE-  11 
5.4E-  11 
3.6E- 11 

D i s t a n c e  (rn) 

D i r e c t i o n  1185 1212 1312 1296 1244 1101 1083 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 

2.2E- 11 
1.5E-11 
1.5E- 11 
1.5E- 11 
2.4E- 11 
3.2E- 11 
1 .7E-11  
1 .3E-11  
1.5E-  1 3  
2 .3E-11 
3.3E-  11 
3 .6E-11  
5.2E- 11 
5.9E-11 
5.3E-11 
3 .5E-11  

2.2E- 11 
1.5E- 11 
1.5E-  11 
1.4E-11 
2.4E- 11 
3.1E-11 
1 . 7 E - 1 1  
1 .3E-11 
1 .4E-11 
2 .3E-11 
3 .2E-11 
3 .5E-11 
5 .1E-11 
5.8E- 11 
5.1E-11 
3 . 4 ~ - i i  

Z.OE-11 
1 .3E-11  
1 .3E-11  
1 .3E-11 
2 .2E-11 
2 .7E-11 
1.5E-  11 
1 .2E-11  
1 .3E-11  
2.1E-11 
3 .  OE- 11 
3 .3E-11 ' .  
4 .7E-11  
5 .3E-11 
4 .7E-11  
3 .1E-11  

2.OE-11 
1 .4E-11 
1.4E-11 
1 .3E-11  
2.2E-11 
2.8E-11 
1.5E-11 
1.2E-11 
1.3E-11 
2.1E-11 
3.1E-11 
3.3E- 11 
4.7E - 1 1. 
5.3E-1L 
4 .7E-11 
3.1E-11 

2.1E-11 2 .4E-11 
1 .4E-11 1 .7E-11  

,1 .4E-11 1 .7E-11  
1 .4E-11 1 .6E-11 
2 .3E-11 2 .7E-11 
2.9E- 11. 3 .5E-11 
1 .6E-11 1 .9E-11  
1 .3E-11 1 .5E-11 
1 .4E-11 1 .6E-11  
2 .2E-11 2 .5E-11  
3 . 2 E . - l l  3 .5E-11 
3 .5E-11 3 .9E-11  
4 .9E-11  5 .6E-11 
5 .6E-11 6 .4E-11  
5.OE-11 5.8E-11 
3 .3E-11 3 .8E-11 

2.5E- 11 
1.7E-11 
1 .7E-11 
1 .6E-11  
2 .7E-11 
3.6E- 11 
1.9E- 11 
1 .5E-11  
1.6E- 11 
2.5E-11 
3.6E- 11 
3.9E-  11 
5.7E-11 
6 .6E-11  
5 .9E-11  
3.9E-  11 

6 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  ( m >  

D i r e c t i o n  1646 1143 939 940 1627 1681 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
N E  

N N E  

1.5E-11 
1 .OE-11 
1 .OE- 11 
1.OE-11 
1.7E-11 
2.OE-11 
1.lE-11 
8.9E- 12 
1 .OE-11 
1.7E- 11 
2.6E-11 
2.8E-11 
3.8E-11 
4.1E-11 
3.6E-11 
2.3E- 11 

2.3E-11 
1.6E- 11 
1.6E- 11 
1.5E-11 
2.5E- 11 
3.3E- 11 
1.8E- 11 
1.4E-11 
1.5E- 11 
2.4E-11 
3.4E-11 
3.7E-11 
5.4E-11 

5.5E-11 
3.6E-11 

6.2E-11 

3.OE-11 
2.OE- 11 
2.OE-11 
1.9E- 11 
3.2E-11 
4 ..4E - 11 
2.4E- 11 
1.8E-11 
1.9E-11 
2.9E-11 
4.1E-11 
4.6E- 11 
6.8E:ll 
7.8E-11 
7.OE-11 
4.7E-11 

3.OE-11 
2.OE-11 
2.OE-11, 
1.9E- 11 
3;2E-11 
4.4E- 11 
2.4E-11 
1.8E-11 
1.9E-11 
2.9E- 11 
4.lE-11 
4.6E- 11 
6.7E-11 
7.8E- 11 
7. OE- 11 
4.7E-11 

1.6E-11 
1. OE- 11 
1.1E-11 
1.l.E-11 
1.7E-11 
2.OE-11 
.l.lE- 11 
9.OE-12 
1.OE-11 
1.7E- 11 
2.6E- 11 
2.8E-11 
3.8E-11 
4.1E-11 
3.6E- 11 
2.. 4 E - 1 1 

1.5E- 11 
1. OE- 11 
1.OE-11 
1.OE-11 
1.7E-11 
2. OE- 11 
1.1E-11 
8.7E-12 
9.8E-12 
1.7E-11 
2.6E-11 
2.8E- 11 
3.7E-11 
4.OE- 11 
3.5E-11 
2.3E- 11 
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V e r s i o n  1.00 ' 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7, 1998 3:56 pm 

F a c i  1 i t y  : FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P . O .  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH . Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

4.49E - 06 

A t  T h i s  L o c a t i o n :  1220 Mete rs  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: . 1997 

Comments: 1997 NESHAP Demons t ra t i on ,  
B u i l d i n g  53 B io -Assay  & Low-Level  Lab Hoods CG2.I 

D a t a s e t  Name: 97-2006-62 
D a t a s e t  Date:  Apr 7 ,  1998 12:35 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 

000351 



Apr 7 ,  1998 3:56 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1220 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.71E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

S Y N O P S I S  
Page 1 

Organ 

Dose 
E q u i v a l  e n t  

(m.rem/y 1 

GONADS 1.44E-08 
BREAST 1.64E -08  
R MAR 6.24E-07 
LUNGS . 3 i38E - 05 
THY RO I D 1.40E-08 
ENDOST 8.26E-06 
RMNDR 3.71E-07 

EFFEC . 4.49E-06 



o, - Apr  7, 1998 3:56 pm 
S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  C i  /y 

U - 234 
U-235 
U - 236 
U-238 
RA-226 
R A -  228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00  
Y 1.00 
Y 1.00 
Y 1 .00 
w 1 .00 
w 1 .00 
Y 1.00 
Y 1.00 
Y 1 .00 
Y 1.00 

1.6E-08 1.6E-08 
8.7E-10 8.7E-10 
6.4E-10 6.4E-10 
1.8E-08 1.8E-08 
1.2E-11 1.2E-11 
4.7E-11 4 .7E-11 
4.9E-10 4.9E-10 
1.5E-09 . 1.5E-09 
7.8E-11 7.8E-11 
7.3E-08 7.3E-08 

' SITE INFORMATION 

Tempera ture  : 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

' .  

. ,  

00035'3 . 
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Page 3 

SOURCE I NFORMATI ON 

Source Number: 1 

Stack H e i g h t  ( m ) :  11.89 
Diameter ( m ) :  0 .28 

Plume R ise  
Momentum (m/s) :  4.62E+00 
( E x i t  V e l o c i t y )  

AGR I CU LTU RA L DATA 

Vegetabl e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0 .442.  
F r a c t i o n  From .Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run.  
Defaul  t V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL'ASSESSMENT 

1330 1703 2253 1670 2391 2493 2050 1807 1220 
2180 1879 2553 1849 2147 2240 2196 1980 2013 

2110 
1809 
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D O S E .  A N D  

C A P 8 8 - P C  

V e r s i o n  1.00 

n A i r  A c t  Assessment Pack-ge - 1988 

R I S K  E Q U I V A L E N T . S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apt- 7, 1998 3:56 pm 

, F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O.  B O X  398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1.997 NESHAP Demons t ra t i on  
B u i l d i n g  53 B io -Assay  & Low-Level Lab Hoods [G2] 

Da tase t  Name: 97-2006-62 
Da tase t  Date: Apr  7, 1998 12:35 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7 ,  1998 3:56 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  dua l  

(rnrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.44E-08 
1.64E-08 
6.24E-07 
3.38E.05 
1.40E-08 
8.26 E - 0.6 
3.71E-07 

4.49E-06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 

EXTERNAL 
I NT.ERNAL 

TOTAL 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y) 

2.67E-07 
4.23E-06 
3.54E-13 
2 ..86E- 09 
4.49E-06 
2.86E-09 

4.50E-06 

Page 1 



Apr 7 ,  1998 3:56 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Se l  e c t e d  
I n d i v i ' d u a l  

(mrem/y> 

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

, 1.95E-06 
9.80E -08 
7.16E-08 
1.93E - 06 
1.94E- 10 
3.14E-10 
1.06E-07 
3.12E-07 
2.39E.-08 
5.22E-09 

SUMMARY 
Page 2 

4.50E-06 

00035 ' 7  
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Cancer 

Page 3 

CANCER R I S K  SUMMARY 

LEUKEMIA 
BONE 
THY R O I  D 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

6.14E- 13 
4.07E- 13 
3.23E-15 
3.65E- 14 
5.51E-11 
2.43E-14 
6.41E-14 
2.92E- 14 
1.41E- 14 
7.72E- 13 
1.73E- 14 

TOTAL ’ 5.71E-11 

PATHWAY R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R isk  

INGESTION . 1.42E-12 
INHALATION 5.56E- 11 
A I R  I M M E R S I O N  7.90E- 18 
GROUND SURFACE 6.58E- 14 
INTERNAL 5.70E- 11 
EXTERNAL 6.58E- 14 

TOTAL 5 .71E ’ - l l  

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  



i p r  7, 1998 3 :56  pm 

NUCLIDE R I S K  SUMMARY 

Nucl i de 

Se lec ted  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 

' U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

2.49E- 11 
1.28E- 12 
9.18E- 13 
2.50E- 11 
2.52E- 15 
3.16E- 15 
2.13E-12 
2.55E-12 
1.35E-13 
1.62E-13 

5.71E-11 

SUMMARY 
Page 4 

I .  

000359 

L 
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INDIVIDUA'L EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 .  

D i s t a n c e  ( m )  ' 

D i  r e c t i  on 1330 1703 2253 1670 2391 2493 2050 

N 
NNW 

NW 
W N W  

W 
wsw 
sw 

ssw 
S 

SS E 
SE 

ESE 
E 

ENE 
. NE 
, N N E  

........................................... #2;;3wa@ 
1.OE-06 
1.OE-06 
1.OE-06' 
1 .7E-06 
2.1E-06 
1 .2E-06 
9.2E-07 
1.OE-06 
1.6E-06 
2.4E-06 
2 .6E-06 
,3.6E-06 

3.6E-06 
2 .4E-06 

:...*:: ...,.. ,?.::.;: 

4 .1E i06  

1.2E-06 
z$Jg@g@ 
7.9E-07 
8.OE-07 
1.3E-06 
1.5E-06 
8.4E-07 
6.9E-07 
7.7E-07 
1.3E-06 
2.OE-06 
2.2E-06 
2,. 9E - 06 
3.1E-06 
2.7E-06 
1.8E-06 

.......................................... . 

........................... 
8 .6E-07 
5.8E-07 v..." 5.8E-07 

9.7E-07 
1.1E-06 
5.9E-07 
5.OE-07 
5.8E-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.2E-06 
2.3E-06 
2.OE-06 
1.3E-06 

: ...... :.q;@F@% -..... 
.... ::):.:. ..... :.;:.;...;...:.. 

1 .2E-06 
8.OE-07 
8 .1E-07 
8 .2E-07 
1.3E-06 
1 .6E-06 
8.6E-07 
7.OE-07 
7.9E-07 
1.4E-06 
2.OE-06 

2.8E-06 
1.8E-06 

8.1E-07 
5.4E-07 
5.5E-07 
5.7E-07 
9.1E-07 
9 .7E-07 
5.5E-07 
4.7E-07 
5.5E-07 
1.OE-06 
1.6E-06 
1 .7E-06 
2 .1E-06 :z .:.. %%,E$$@ 
1.9E-0.6 
1 .2E-06 

........................................... 

...... ., ................. 

7.7E-07 
5.1E-07 
5.2E-07 
5.5E-07 

9 .2E-07 
5.2E-07 
4 .5E-07 
5.2E-07 
9.8E-07 
1 .5E-06 
1 .6E-06 
2.OE-06 
2.OE-06 
1 .8E-06 
l . l E - 0 6  

........................................ f&y%QZ 
*T.. ::: ... ::.: .... 

9 .6E-07 
6 .4E-07 
6 .5E-07 
6.7E-07 
1.1E-06 
1 .2E-06 
6.7E-07 
5.6E-07 
6.4E-07 
........................ 1 .2E-06 :pgp:"@ .. ..:.: . : ... 5.: . 

1 .9E-06 
2.4E-06 
2.5E-06 
2.2E - 06 
1.4E-06 

:.:,:.:... ...... 
: ..... ::* ...... :. ...... :.:.:< .... :: ..... 

D i s t a n c e  ( m )  

D i  r e c t i  on 1807 1220 2110 2180 1879 2553 

~~ 

1849 

1.1E-06 :z$qp?J.Li 
I ..... f.::.: ... :.. .. :: .::: .:. 
7 .4E-07 

............................................ N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

03"0 NE 

E 2-.7E-06 
ENE ' ' {  ;<;21L9E-06 

2.6E-06 
1 .6E-06 OQ - , 1NNE 

7.6E-07 
1.2E-06 
1 .4E-06 
7.8E-07 
6.4E-07 
7.3E-07 
1.3E-06 
1.9E-06 
2.1E-06 

1.7E-06 
1.2E-06 
1 :2E - 06 
1.1E-06 
1.9E-06 
2.4E-06 
1.3E-06 
1 .OE-06 
1.1E-06 
~ ~ ~ , ~ - ~ ~  1.8E-06 

2.8E-06 
4.OE-06 
4.5E -06  
4.OE-'06 
2.6E-06 

.. .3::.. ................. ...................... 

9 .3E-07 
6.2E-07 
6.3E-07 
6.5E-07 
1.OE-06 
l . l E - 0 6  
6.5E-07 
5.4E-07 
6 .2E-07 
1.1E-06 
1.7E-06 
1.9E-06 '  

8.9E-07 
6.OE-07 
6.1E-07 
6.3E-07 
1.OE-06 
1.1E-06 
6.2E-07 
5.2E-07 
6.OE-07 
3.1E-06 
1.7E-06 
1.8E-06 

1.4E-06 1.3E-06 

1 .1E-06 
: ~ $ $ g ~ g # ~  
7.1E-07 

........................................... 
L.. K.. .............. 

7 .3E-07 
1 .2E-06 
1.3E-06 
7.4E-07 
6.1E-07 
7.OE-07 
1.2E-06 
1.9E-06 
2.OE-06 
2.6E-06 
2.8E-06 
2.4E-06 
1.6E-06 

7.5E-07 
5.OE-07 
5 .1E-07 
5 .4E-07 

8 .9E-07 
5 .1E-07 
4.3E-07 
5.1E-07 
9.5E-07 
1 .5E-06 
1 .6E-06 
2.OE-06 
2.OE-06 
1.7E-06 
1.1E-06 

$$$@E@$ 
..... t:: ... :... ..-:..:,;. .. 

1 .1E-06 
7.2E-07 . 
:%:3E-;@z 
7.4E-07 

............................... 
: ....... -:: ............................... 

1 .2E-06 
1 .4E-06 
7.6E-07 
6.2E-07 
7.1E-07 
1.3E-06 
1.9E-06 
2.OE-06 
2.7E-06 
2.8E-06 
2.5E-06 
1 .6E-06 
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iNDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE' (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i  r e c t i  on  2147 2240 2196 1980 2013 1809 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
EN E 

N E  
NNE 

9.1E-07 
6.1E-07 ~~~-~~~ 
.... * ...,...... . . . . . . . . , . . , . . . . . . . . . . 
6 .4E-07 
1. OE- 06 ' 
1 .1E-06 
6.3E-07 
5.3E-07 
6.1E-07 
l . l E - 0 6  
1.7E-06 
1.8E-06 
2.3E-06 
2.4E-06 
2.1E-06 
1.3E-06 

8.7E-07 
.......... 5.:.8E, . ..._ ....... 07 ..... ;-yqir ,: ,.:@? 
6.1E-07 
9.7E-07 
1. I E - 0 6  
6.OE-07 , 

5.OE-07 
5.8E-07 
1.1E-06 
1.7E-06 
1.8E-06 
'2.2E- 06 
2.3E-06 
2.OE-06 
1.3E-06 

.... : ...,.,.....,.,.,.. :.:.:.:; ,&$ 

8 .9E-07 
5.9E-07 ~~~~~-~~ 
... . . . . . . . . . . . . . . . . . . . . . . 
6 .3E-07 
9.9E-07 
1 .1E-06 
6.1E-07 
5.1E-07 
6.OE-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.3E-06 
2.3E-06 
2.1E-06 
1.3E-06 

9.9E-07 
6.6E-07 
6.7E-07 
6 .9E-07 
1.1E-06 '.: ..... 

7.OE-07 
5.8E-07 

1.2E-06 
1.8E-06 
1.9E-06 
2.5E-06 
2.6E-06 
2.3E-06 
1.5E-06 

: . . i ,:;::~;&@@ .__. 

6 .6E-07 

9.7E-07 
6.5E-07 
6.6E-07 
6 .8E-07 
1.1E-06 

~~~~~ , c, .._ ...e. :. 
. . . . . . . . . . . ..... . . . . . . . ., 
6 .8E-07 
5.7E-07 
6.5E-07 
1 .2E-06 
1.8E-06 
1.9E-06 
2.5E-06 
2.6E-06 
2.3E-06 
1.4E-06 

1.1E-06 
7.4E-07 
7.4E-07 
7 .6E-07 
1.2E-06 
1.4E-06 
7.8E-07 
6.4E-07 ' 

7 .3E-07 
1 .3E-06 
1.9E-06. 
2 .' 1 E - 06 
2.7E-06 
2.9E-06 
,$y ... 2 .6E-06 , n. .:... ..:.:.:.. . ....... 
3 5 .  ... .$@@-g@ 

. 
000361 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  . 

D i  r e c t i  o n  1330 1703 2253 1670 2391 2493 2050 . 

N 1 .9E-11  
NNW 1 .3E-11  

NW 1.3E- 11 
W N W  1.3E-  11 

W . 2 .1E-11 
w s w  2.7E-  11 

sw 1 .5E-11  
ssw 1.lE-11 

S 1 .3E-11  
SSE 2 .1E-11 

SE 3.OE-11 
ESE 3 .3E-11 

E 4 .6E-11 
ENE 5 .2E-11  

N E  4.6E- 11 
NNE 3 .OE- 11 

1 .5E-11  
9.8E-12 
9.9E-12 
1 . O E - 1 1  
1 .6E-11 
1 .9E-11 
1 . O E - 1 1  
8.5E-12 
9.6E-12 
1 .7E-11 
2 .5E-11 
2.7E- 11 
3 i 6E- 11 
3.9E-11 
3.5E-11 
2.2E- 11 

1 . l E - 1 1  
7.1E-12 
7.2E-12 
7.5E-12 
1 .2E-11  
1.3E-11 
7.3E-12. 
6 .1E-12 
7.1E-12 
1 .3E-11 
2 .1E-11 
2.2E-11 
2 .8E-11 
2 , 9 E - l l  
2 .5E-11 
1 .6E-11  

1.5E-11 
1 . O E - 1 1  
1 . O E - 1 1  
1 . O E - 1 1  
1 . 7 E - 1 1  
2. OE- 11 
1.1E-11 
8.7E-12 
9.8E- 12 
1. 7E.- 11 
2.6E-11 
2.8E- 11 
3.7E-11 
4.OE- 11 
3.5E-11 
2.3E- 11 

1 . O E - 1 1  
6.6E- 12 
6.7E-12 
7.1E-12 
1 . l E - 1 1  
1 .2E-11  
6 .8E-12 
5.7E-12 
6.7E-12 
1 .3E-11  
2. O E -  11 
2.1E-11 
2 .6E-11  
2 .7E-11  
2 .4E-11 
1 .5E-11  

9.6E- 12 
6.3E- 12 
6.4E-12 
6.8E- 12 
1.1E-11 
1.1E-11 
6.4E-12 
5.4E-12 
6.4E- 12 
1 .2E-11 
1.9E-11 
2 .  OE- 11 
2.5E-11 
2.6E-11 
2 .2E-11 
1.4E- 11 

1 .2E-11  
7.9E- 12 
8.OE-12 
8 .3E-12 
1 .3E-11  
1 .5E-11 
8.3E-  12 
6.8E-12 
7.9E- 12 
1 .4E-11 
2.2E-.11 
2.4E- 11 
3.1E-11 
3.2E-11 
2.8E-11 
1 .8E-11 

D i s t a n c e  ( m )  

D i  r e c t i  on  1807 1220 2110 2180 1879 2553 1849 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

1.4E- 11 
9 . l E - 1 2  
9.2E- 12  
9 .4E-12 
1 .5E-11  
1.8E-  11 
9.7E-12 
7.9E-12 
9.OE-12 
1 . 6 E - 1 1  
2.4E-  11 
2.6E-  11 
3 . 4 E - 1 1  
3 .7E-11  
3.2E-  11. 
2.1E-13 

2.1E-11 
1 .4E-11 
1 .5E-11  
1.4E- 11 
2.3E- 11 
3; OE-11 
1 .6E-11  
1 .3E-11 
1 .4E-11  
2 .2E-11  
3.2E- 11 
3 .5E-11  
5.OE-11 
5.7E-11 
5 .1E-11 
3 .3E-11 

1 .2E-11 
7.6E-12 
7.8E-12 
8.OE-12 
1.3E- 11 
1.4E-11 
8.OE-12 
6.6E- 12  
7.7E-12 
1 .4E-11  
2.2E-11 
2.3E- 11 
3.0 E - 11. 
3.1E-11 
2 .7E-11 
1 .7E-11 

1.lE-11 
7.4E-12 
7.5E-12 
7.8E- 12 
1 .3E-11 
1 .4E-11 
7.6E-12 
6.4E-12 
7.4E- 1’2 
1.4E-11 
2 .1E-11 
2.3E-11 
2.9E- 11 
3.  O E -  11 
2 .6E-11  
1 .7E-11  

1 .3E-11 
8.7E-12 
8.8E-12 
9. O E -  12 
1.5E-11 
1 . 7 E - 1 1  
9.2E-12 
7.6E-12 
8.7E-12 
1.5E- 11 
2.4E-11 
2.5E-11 
3;3E-11 
3.5E-11 
3 .1E-11 
2 .  OE- 11 

9.3E-12 
6.1E-12 
6.2E- 12  
6.6E-12 
1 .1E-11  
1 . 1 E - i l  
6.2E-12 
5.3E-12 
6.2E- 12  
1.2E- 11 
1 .9E-11  
2.OE-11 
2.5E- 11 
2.5E-11 
2.2E-  11 
1.4E-11 

1.3E- 11 
8.9E-12 
9.OE-12 
9.2E-12 
1 .5E-11  
1 .7E-11 
9.4E- 1 2  
7.7E- 12  
8.8E-12 
1 .6E-11 
2 .4E-11  
2 .6E-11 
3.4E- 11 
3 .6  E - 1.1 
3 .1E-11  
2.OE-11 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance ( rn)  

Di recti on 2147 2240 2196 1980 2013 1809 

N 1.lE-11 1.lE-11 1.lE-11 1.2E-11 1.2E-11 1.4E-11 
NNW 7.5E-12 7.1E-12 7.3E-12 8.2E-12 8.1E-12 9.1E-12 
NW 7.6E-12 7.3E-12 7.4E-12 8.3E-12 8.2E-12 9.2E-12 

WNW 7.9E-12 7.6E-12 7.7E-12 8.6E-12 8.4E-12 9.4E-12 
W 1.3E-11 1.2E-11 1.2E-11 1.4E-11 1.4E-11 1.5E-11 

wsw 1.4E-11 1.3E-11 1.4E-11 1.6E-11 1.5E-11 1.8E-11 
sw 7.8E-12 7.4E-12 7.6E-12 8.'6E-12 8.5E-12 9.7E-12 
ssw 6.5E-12 6.2E-12 6.3E-12 7.1E-12 7.OE-12 7.9E-12 
S 7.5E-12 7.2E-12 7.3E-12 8.2E-12 8.OE-12 9.OE-12 

SSE 1.4E-11 1.3E-11 1.4E-11 1.SE-11 1.5E-11 1.6E-11 
SE 2.2E-11 2.1E-11 2.1E-11 2.3E-11 2.3E-11 2.4E-11 
ES E 2.3E-11 2.2E-11 2.3E-11 2.4E-11 , 2.4E-11 2.6E-11 

E 2.9E-11 2.8E-11 2.9E-11 3.2E-11 3.1E-11 3.4E-11 
EN E 3.OE-11 2.9E-11 3.OE-11 3.3E-11 3.3E-11 3.7E-11 
NE 2.7E-11 2.5E-11 2.6E-11 2.9E-11 2.9E-11 3.2E-11 . 

NNE 1.7E-11 1.6E-11 1.6E-11 1.9E-11 1.8E-11 2.1E-11 
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Vers ion  1.00 

C lean Air  A c t  Assessment Package - 1988 

. S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 4:03 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
Ci.ty : CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i  ve Dose . E q u i v a l e n t  
(mrem/yea r 1 

A t  T h i s  L o c a t i o n :  908 Me te rs  E a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d . i n g  65 F u g i t i v e  Emissions 1611 

Da tase t  Name: 97-2024-61 
Da tase t  Date: Apr 7 ,  1998 12:16 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAX I M A L  LY EX POSED I N D I  V I  DUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  908 Me te rs  E a s t  
L i f e t i m e  F a t a l  Cancer R i s k : .  2.44E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

. (mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.59E-06 
1.60E-06 
9.89E-05 
1.34E- 03 
1.58E-06 
1.22E-03 
3.08E-06 

2.11E-04 

SYNOPSIS  . 

Page 1 
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9 

N u c l i d e  C l a s s  S i z e  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

AC-228 
B I  -212 
PB-212 
PO-212 
PO-216 
RA - 2'24 
RA - 228 
TH-'228 . 
TH-232 
TL-  208 

Source  
#1 

C i  / y  
TOTAL 
C i  /y 

Y 1.00 
w 1.00 
D 1.00 
w 1 .00 
w ' 1.00 
w 1.00 
w 1.00 
Y 1 .oo 
Y 1.00 
D 1.00 

1.1E-07 
1 .1E-07 
1 .1E-07 
6 .7E-08 
1 .1E-07 
1 .1E-07 
1 .1E-07 
1.1E-07 
1 .1E-07 
3.8E - 08 

1 .1E-07 
1.1E-07 
1 .1E-07 
6.7E-08 
1.1E-07 
1.1E-07 
l . l E - 0 7  
1.1E-07 

' l . l E - 0 7  
3.8E-08 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 

. . , .  .\ 
1 .  
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SOURCE INFORMATION 

Source Number: 1 

* S tack  H e i g h t  ( m ) :  1.00 
D iameter  ( m ) :  0.30 

Plume R i s e  
Momentum (m/s) :  ; l.OOE+OO 
( E x i t  Vel o c i  t y  1 

AGRI cu LTU RA L DATA 

S Y N O P S I S  
Page 3 

Vegetab le  M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

, F r a c t i o n  Impor ted :  0.000 0.000, 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

a 

908 913 1855 1648 1437 1388 1534 1597 1630 1759 
1749 1719 1576 1555 2072 .1510 1088 1051 1289 1233 
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Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7 ,  1998 4:03 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH . Z ip :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S t a c k  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  65 F u g i t i v e  Emiss ions  [Gll 

D a t a s e t  Name: 97 -2024-61  
D a t a s e t  Date:  Apr  7 ,  1998 12:16 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  dua l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

1.59E-06 
1.60E-06 
9.89E-05' 
1 .34E-03 
1.58E-06 
1.22E-03 
3.08E-06 

2.  H E - 0 4  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

. .  Sel  e c t e d  
I n d i  v i  dua l  

Pathway (mrem/y 1 

INGESTION 2.90E-06 
I NHA LATI ON 2.08E-04 
A I R  I M M E R S I O N  ' 2.76E-10 
GROUND SURFACE 4.73E-09 
INTERNAL '2 .11 E - 0 4 
EXTERNAL 5.OlE-09 

TOTAL 2.  H E - 0 4  



I 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

AC-228 
81-212 
PB-212 
PO-212 
PO-216 
RA-224 
RA-228 
TH - 228 
TH - 232 
TL-208 . 

TOTAL 

2.83E- 08 
9.44E - 09 
5.53E-08 
O.OOE+OO 
O.OOE+OO 
1.18E-06 
2.32E-06 
8 .44E-05 
1.23E-04 
1.90E- 11 

SUMMARY 
Page 2 

2 : 1 1 E - 0 4 



A p r  7,  1 9 9 8  4 : 0 3  pm 

CANCER RISK SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

TOTAL 

Pa thway  

8.79E- 11 
5 . 7 5 E - 1 1  
2 .66E-13  
2.25E- 12  
2.28E- 09  
1 .93E-12  
2 .05E-  1 2  
5.85E- 1 2  
1.39E- 1 2  
8.49E- 13 
1 .,70E-12 

PATHWAY. RISK SUMMARY 

INGESTION 
INHALATION ' 

A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL , 

EXTERNAL 

TOTAL 

2 .44E-09  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  , 

F a t a l  Cancer  R i s k  

1.57E- 11 
2 .42E-09  
6.61E- 15  
1.03E- 1 3  
2 .44E-09  
1 .10E-  13 

2.44E-09 

SUMMARY 
Page 3 
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Nuc l  i d e  

AC - 228 
BI -212 
PB-212 
PO-212 
PO-216 
RA-224 
RA - 228 
TH - 228 
TH - 232 
T L - 2 0 8  

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

5.72E- 13 
1.21E- 13 
9.48E- 13 
O.OOE+OO 
O.OOE+OO 
2.66E- 11 
2.44E- 11 
1.69E-09 
6.95E- 10 
4.66E-16 

2.44E- 09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  
~~~ ~ 

D i r e c t i o n  908 913 1855 1648 1437 1388 1534 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

........................................ E$?@@g$ 
4.6E-05 
4.7E-05 
5.4E-05 
8 .5E-05 
7 .5E-05 
4 .4E-05 
3 .9E-05 
5.OE-05 
1.1E-04 
1 .8E-04 
1.9E-04 
2.1E-04 
2 .OE-04 
1.7E-04 
1.OE-04 

:.....I:.... ................ 7.1E-05 
... W@V 

,,:.:,, . ..:,*$@ 
4.7E-05 
5.3E-05 
8.4E-05 

4.4E-05 
3.9E-05 
4.9E-05 
1.1E-04 
1.8E-04 
1.9E-04 
2.1E-04 
1.9E-04 
1.7E-04 
1.OE-04 

............................................ 

................ A.... ..... 

7.5E.05 

1.9E-05 
!$gg@@j 1.2E-05 

1.4E-05 
2.2E-05 
2.1E-05 
1.2E-05 
l . l E - 0 5  
1.3E-05 
2.7E-05 
4.4E-05 
4.7E-05 
5.4E-05 
5.1E-05 
4.4E-05 
2.7E-05 

.......... ........................ ..... : ..... : 

2 .4E-05 
1.5E-05 
1.5E-05 

2.8E-05 
2.6E-05 
1.5E-05 
1.3E-05 
1.6E-05 
3.4E-05 

.5.6E-05 
5.9E-05 

6.4E-05 
5.5E-05 
3.4E-05 

~~~~-~~ . ?Ai ................. 

6.7E-05 

3.OE-05 
2.OE-05 
2.OE-05 
......................................... 2.2E-05 

3.3E-05 
1.9E-05 
1.7E-05 
2.1E-05 
4.4E-05 
7.3E-05 
7.7E-05 
8.8E-05 
8.2E-05 
7 . l E - 0 5  
4.4E-05 

~*~~~~~ 

3 .3E-05 
2.1E-05 
2 .1E-05  
2.4E-05 
3 .8E-05  

2.OE-05 
1 .8E-05  
2.2E-05 
4 .7E-05 
7.8E-05 
8 .3E-05  
9.4E-05 
8 .8E-05  
7.6E-05 
4.7E-05 

........................................... 

2 .7E-05 
1.7E-05 
1.8E-05 
2.OE-05 
3 .2E-05 
2.9E-05 
:g:pB@-@s . .*:.: 

1 .5E-05 
1.9E-05 
3.9E-05 
6.4E-05 
6.8E- 05 
7.7E-05 
7.3E-05 
6.3E-05 
3.9E-05 

.......................................... 

................ .......................... 

D i s t a n c e  ( m )  . 
D i r e c t i o n  1597 ,1630 1759 1749 1719 1576 1555 

N 2.5E-05 
NNW 1.6E-05 

NW 1.6E-05 
WNW 1.8E-05 

W 2.9E-05 
wsw '2 .7E-05 sw ~ ~ * ~ ~ - ~ ~  

ssw 1 .4E-05 
S 1.7E-05 

SSE 3.6E-05 
SE 5.9E-05 

r13 ESE 6.3E-05. 
? +,I E - 05 

ENE..  >, .':, '6.; i E - 0 5  
. . r  r. " .  NE 5.8E- 05 

NNE 3.6E-05 

................................. 

........................... 

E 003 
. L.. A .. ' ,  1 

2.4E-05 
1 .6E-05 
1 .6E-05 
1.8E-05 
2.8E-05 
........ 2 .6E-05 

1 .3E-05 
1 .7E-05 
3.4E-05 
5.7E-05 
6.OE-05 
6.9E-05 
6.5E-05 
5.6E-05 
3.5E-05 

19""""gr... , ,.$"@S .......... 
..... . ,.,::<-:i., ,.:: ...... ::.:.., ,.; .... 

2.1E-05 
1.3E-05 
1.4E-05 
1.5E-05 
2.4E-05 
2.3E-05 
j.p$$r"'.. 1.3E-05 
, ..... .::: ..*:@ 

1.4E-05 
3.OE-05 
4.9E-05 
5.2E-05 
5.9E-05 
5.6E-05 
4.9E-05 
3.OE-05 

. :.:.:.. : :.:.:.:. ,, . ...................... 

2.1E-05 
1.4E-05 
1.4E-05 
1.5E-05 
2.5E-05 
2.3E-05 
....... 1 .3E-05 '  

1 .5E-05 
3.OE-05 
5.OE-05 
5.3E-05 
6.OE-05 
5.7E-05 
4.9E-05 
3.OE-05 

p+$Efj$ .... 
:. ..::+:.. . .:. . ..::;. _.:.. .. 

2.2E-05 
1.4E-05 
1.4E-05 
1.6E-05 
2.6E-05 
2.4E-05 
.......... 1 .4E-05 

1 .5E-05 
3 :1E- 05 
5.1E-05 
5.5E-05 
6.2E-05 
5.9E-05 
5.1E-05 
3.1E-05 

:$$Q{@$@$ 
...... .I:...... .................... 

2 .6E-05 2.6E-05 
1.6E-05 1.7E-05 
1.7E-05 1 .7E-05 
1.9E-05 1.9E105 
3.OE-05 3.1E-05 
2.8E-05 2.8E-05 
1.6E-05 1.7E-05 
1.4E-05 1.4E-05 

3.7E-05 3 .8E-05 
6.1E-05 ' 6 .2E-05 
6.4E-05 6.6E-05 
7.3E-05 7.5E-05 
6.9E-05 7.1E-05 
6.OE-05 6.1E-05 . 

3 .7E-05 3.8E-05 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 

(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 6 

D i s t a n c e  (m) . '  

D i  r e c t i  on 2072 1510 1088 1051 1289 1233 

N 
NNW 

NW 
WNW 

W 
wsw 

ssw 
S 

S S E  
SE 

E S E  
E 

ENE 
NE 

NNE 

SW 

1. 5E-'O5 
9.9E-06 
1 .OE-05 
1.1E-05 
1.8E-05 
1.7E-05 
9.9E-06 
8.6E-06 
l . l E - 0 5  
@ ; ~ ~ @ ; ; ~  

3.5E-05 
3.8E-05 
4.3E-05 
4.1E-05 
3.6E-05 
2.2E-05 

.....:.:.:.: ............. ............. .... . 

2.8E-05 
1.8E-05 
1.8E-05 
2.OE-05 
3.2E-05 
3.OE-05 
1.7E-05 
1.5E-05 
i 1.9E-05 ......, . ..... . ...., ..... ,.,.,.... ..\..... :p@gps 
; ..,*:: .... . ._.. "i: ......, 
6.6E'-O5 
7.OE-05 
7.9E-05 
7.5E-05 
6.5E-05 
4.OE-05 

5.1E-05 5.4E-05 
3.3E-05 3.5E-05 
3.3E-05 3.5E-05 
3.8E-05 4.05-05 

.6.OE-05 6 A E - 0 5  
5.4E-05 5.7E-05 
3.1E-05 3.3E-05 
2.8E-05 3.OE-05 
3.5E-05 3.8E-05 
7.5E-05 8.OE-05 

1.3E-04 1.4E-04 
1.5E-04 1.6E-04 
1.4E-04 1.5E-04 
1.2E-04.. 1.3E-04 
7.3E-05 7.7E-05 

3.7E-05 
2.4E-05 
2.5E-05 
2.8E-05 
4.4E-05 
4.OE-05 
2.3E-05 
2.1E-05 
2.6E-05 
5.4E-05 
9.OE-05 
9.6E-05 

~~~~~~ l . l E - 0 4  
i. ..::*:..:.; .:.i~:.. , _.... ,. 

8 . 8 E - 0 5 ,  
5.4E-05 

.. . 

4.1E-05 
2.6E-05 
2.7E-05 
3 .OE-05 
4.8E-05 
4.3E-05 
2.5E-05 , 

2.2E-05 
2.8E-05 
5.9E-05 
9.8E-05 
1.OE-04 
1.2E-04 
l . l E - 0 4  
9.5E-05 

~~~~~~~ 

._ .%.I.. . . . . . . . . . . . . . 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  (m) 

D i  r e c t i  on  908 913 1855 1648 1 4 3 7 ,  1388 1534 

N 
NNW 

NW 
W N W  

W 
wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
’ NE 

NNE 

8.3E-  10 
5 . 3 E - I 0  
5.4E-10 
6.2E-10 
9.8E- 10 
8.7E-10 
5.1E-10 
4 .5E-10 
5.7E-10 
1 .2E-09 
2.OE-09 . 

2 .2E-09 
.2.4 E - 09 
2.3E-09 
2.OE-09 
1.2E-09 

8.2E-10 
5 .3E-10 
5.4E-  10 
6.1E-10 
9.7E-10 
8.6E- 10 
5. OE- 10 
4.5E- 10 
5.7E-10 
1.2E-09 
2.OE-09 
2.1E-09 
2..4E-09 
2.2E-09 
1 .9E-09 
1.2E-09 

2.2E-10 
1.4E-10 
1.4E-10 
1.6E-10 
2.5E-10 
2.4E- 10 
1.4E-10 
1.2E-  10 
1.5E-10 
3.3E-10 
5.1E-10 
5.4E-10 
6.2E- 10 
5.9E- 10 
5.*1E-10 
3.1E-10 

2 .7E-10 
1 .7E-10 
1.8E-10 
2.OE- 10 
3.2E- 10 
2 .9E-10 
1 .7E-10 
1.5E- 10 
1.9E-  10 
3.9E- 10 
6.4E-10 
6.8E- 10  
7.8E- 10 
7.3E-10 
6.4E-10 
3.9E-10 

3.5E-  10 
2.2E-10 
2.3E-10 
2.6E-10 
4.1E-10 
3.8E-10 
2 .2E-10 
1 .9E-10 
2.4E-10 
5.1E-10 
8.4E-  10 
8.9E- 10 
1.OE-09 
9.5E-10 
8.2E- 1.0 
5.OE-10 

3 .7E-10 
2.4E-10 
2.4E-10 
2.8E-10 
4.4E-10 
4. OE- 10 
2.3E- 10 
2.1E-10 
2;6E-10 
5 . 4 E - 1 0 ,  
9. O E -  10 
9.6E-10 
1.1E-09 
1.OE-09 
8 .8E-10 
5.4E-10 

3.1E-10 
2.OE-10 
2.OE-10 
2 .3E-10 
3.6E-10 
3.3E-10 
1.9E-10 
1.7E-10 
2.1E-10 
4.4E- 10 
7.3E- 10 
7.8E- 10 
8.9E-10 
8.4E- 10 
7.2E-10 
4.4E-10 

D i s t a n c e  (m) 

D i  r e c t i  on  1597 1630 1759 1749 1719 1576 1555 

. .  . . . .  . .  

N 2.9E-10 
NNW 1.8E-10 

NW 1.9E-10 
W N W  2 .1E-10 

W 3.4E- 10 
w s w  3 .1E-10 

sw 1.8E-10 
ssw 1 .6E-10 

S 2.OE-10 
S S E  4 .1E-10 

SE 6.8E-  10 
E S E  7.2E-10 

E .  . 8 .2E-10 
ENE ’ 7 .8E-10 

, I  ’ NE 6 .7E-10 
NNE 4 .1E-10 

2.8E-10 
1.8E-10 
1.8E- 10 
2.OE-10 
3.2E- 10 
3.OE-10 
1 .7E-10 
1.5E- 10 
1 .9E-10 
4.OE-10 
6 .5E-10 
7 . O E -  10 
7 .9E-10 
7 .5E-10 
6 .5E-10.  
4.OE- 10 

2.4E-10 
1.5E-10 
1.6E-10 

.1 .7E-10 
2.8E-10 
2.6E- 10 
1.5E- 10 
1.3E-10 
1 .6E-10 
3 .4E-10 
5.6E- 10 
6. O E -  10 
6.8E-10 
6.5E-10 
5.6E- 10 
3.5E-10 

2.4E-10 
1.6E-10 
1 . 6 E - I 0  
1.8E-10 
2.8E-10 
2.6E- 10 
1.5E- 10 
1 .3E-10 
1.7E-10 
3.5E-10 
5.7E-10 
6.1E-10 
6.9E-10 
6.6E-10 

3.5E-10 
5.7E- 1.0 

2.5E- 10 
1.6E- 1 0  
1.6E- 10 
1.8E-10 
2.9E- 10 
2.7E- 10 
1.6E-10 
1 .4E-10 
1 .7E-10 
3 .6E-10 
5 .9E-10 
6.3E-  10 
7.2E- 10  
6.8E-10 
5.9E- 10 
3.6E-10 

2.9E-10 
1. 9E.- 10 
1.9E-10 
2.2E-10 
3.5E-10 
3.2E-10 
1.8E- 10 
1.6E-10 
2.OE-10 
4.2E-10 
7.OE-10 
7.4E- 1 0  
8.4E-  10  
8.OE-10 
6 .9E-10 
4.2 E.- 10 

3.OE- 10 
1 .9E-10 
2.OE-10 
2.2E- 10 
3.5E- 10  
3.3E-10 
1.9E-10 
1.7E-10 
2.1E-10 
4.3E-10 
7.2E-10 
7.6E-10 
8.7E- 10 
8.2E-10 
7 .. 1 E - 10 
4.3E-10 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  (m) 

D i  r e c t i  on 2072 1510 1088 1051 1289 1233 

N 1.8E-10 
NNW l.lE-10 
NW 1.1E-10 

WNW 1.3E-10 
W 2.OE- 10 

wsw 1.9E-10 
sw l.lE-10 
ssw 9.7E- 11 
S 1.2E-10 

SS E 2.5E- 10 
SE 4.1E-10 

ESE 4.3E-10 
E 5. OE- 10 

EN E 4.7E-10 
NE 4.1E-10 

NNE 2.5E- 10 

3.2E-10 
2 .OE-10 
2.1E-10 
2.3E-10 
3.7E-10 
3.4E-10 
2 .OE-10 
1.7E-10 
2.2E-10 
4.6E-10 
7.6E- 10 
8.OE-10 
9.1E-10 
8.6E- 10 
7.5E- 10 
4.6E-10 

5.9E- 10 
3.8E- 10 
3.8E-10 
4.3E- 10 
6.9E-10 
6.2E- 10 
3.6E- 10 
3.2E- 10 
4.1E-10 
8.6E-10 
1.4E-09 
1.5E-09 
1.7E-09 
1.6E-09 
1.4E-09 
8.4E-10 

6.3E- 10 
4.OE-10 
4.1E-10 
4.6E-10 
7.4E- 10 
6.6E-10 
3.8E-10 
3.4E-10 
4.3E- 10 
9.2E- 10 
1.5E-09 
1.6E-09 
1.8E-09 
1.7E-09 
1.5E-09 
8.9E-10 

4.3E- 10 
2.8E- 10 
2.8E-10 
3.2E-10 
5.1E-10 
4.6E-10 
2.7E-10 
2.4E- 10 
3.OE-10 
6.3E-10 
1.OE-09 
1.1E-09 
1.3E-09 
1.2E-09 
1.OE-09 
6.2E- 10 

4.7E-10 
3.OE-10 
3.1E-10 
3.5E-10 
5.5E-10 
5.OE-10 
2.9E-10 
2.6E-10 
3.2E-10 
-6.8E-10 
1.1E-09 
1.2E-09 
1.4E-09 . 
1.3E-09 
I .  1E-09 
6.7E-10 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7,. 1998 4:04 pm 

F a c i l i t y :  FERNALD ENVJRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2.41 E- 04 

A t  T h i s  L o c a t i o n :  8 5 1  M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1977 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  65 F u g i t i v e  E m i s s i o n s  CG21 

D a t a s e t  Name: 9 7 - 2 0 2 4 - 6 2  
D a t a s e t  D a t e :  Apr  7. 1998 12:18 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  851 Mete rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.78E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(rnrern/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

. .  . .  ... . 

1.77E-06. 
1.79E-06 
1.12E-04 
1.53E-03 
1.76E-06 
1.39E-03 
3.45E-06 

2.41 E-04 



... 

- 

Apr  7,  1998 4:04 pm 

Nuc l  i d e  

AC- 228 
B I  -212 
PB-212 
PO-212 

’ PO-216 
RA-224 
RA - 228 
TH-228 
TH - 232 
TL-208 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1977 

C l a s s  S i z e  

Y 1.00 
w 1.00 
D 1.00 
w 1 .00 
w 1.00 
w 1.00 
w 1 .00  
Y 1.. 00 
Y 1.00 
D 1.00 

Source 
#1 

C i  /y 
TOTAL 
C i  /y 

1.1E-07 
1.1E-07 
1.1E-07 
6.7E-08 
1.1E-07 
l . l E - 0 7  
1.1E-07 
1.1E-07 
1.1E-07 
3.8E-08 

S Y N O P S I S  
Page 2 

l . l E - 0 7  
1 .1E-07 
1 .1E-07 
6 .7E-08 
1 .1E-07 

1 .1E-07 
l . l E - 0 7  

‘ l . l E - 0 7  
3.8E-08 

l . l E 1 0 7  

SITE INFORMATION 

Tempera t u  r e :  11’ degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i g h t :  950 m 
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Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Stack H e i g h t  ( m ) :  1.00 
Diameter ( m )  : 0.30 

Plume R i s e  
Momentum ( m / s ) :  l.OOE+OO 
( € x i  t V.el o c i  t y  1 

AGRICULTURAL. DATA 

. Vegetable M i l k  Meat 
- - 

. F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  w e r e  n o t  generated f o r  t h i s  run. 
D e f a u l t  Values used. 

D I S T A N C E S  USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

851 1282 2246 1643 2205 2626 2361 1398 1553 1965 
2023 1474 2684 1669 1859 1955 1918 2286 2316 1352 
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Vers ion  1.00 

Clean A i r  Ac t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  A-ssessment 
Ap,r 7, 1998 4:04 pm 

0 

F a c i l i t y :  FERNALD E N V I R O N M E N T A L . M A N A G E M E N T  PROJECT 
Address: P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source. Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1977 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  65 F u g i t i v e  Emiss ions  CG21 

D a t a s e t  Name: 97-2024-62 
Da tase t  Date:  Apr 7 ,  1998 12:18 am 

Wind F i  1 e: W N D F I  LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.77E-06 
1.79E-06 
1.12E-04 
1.53E-03 
1.76E-06 

.1 .39E-03 
3.45E-06 

EFFEC 2 .41  E-04 r 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  . . 

I n d i v i d u a l  . 
(mrern/y 1 

INGESTION 
I N HA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

3.17E-06 
2.37E-04 
3.17E-10 
5.37E-D9 
2.41E- 04 
5.69E-09 

2 . 4 1  E -  04 

a 
SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE 

Nucl i d e  

AC-228 
B I - 2 1 2  
PB-212 
PO-212 
PO-216 
RA - 224 
RA - 228 
TH-228 
TH-232 
TL-208 

TOTAL 

EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

3.23E-08 
1.09E-08 
6.31E-08 
O.OOE+OO 
O.OOE+OO 
1.35E-06 
2.57E-06 
9.61E-05 
1.40E-04 
2.37E-11 

2.41E-04 

SUMMARY 
Page 2 
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Cancer 

C A N C E R  R I S K  SUMMARY 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

L E U K E M I A  
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

9.99E- 11 
6.54E - 11 
2.97E- 13 
2.51E-12 
2.59E-09 
2.15E- 12 
2.28E-12 
6.61E-12 

* 1.55E-12 
9.50E- 13 
1.89E-12 

,TOTAL 2.78E-09 

Pathway 

PATHWAY R I S K  SUMMARY 

INGESTION 
I N H A L A T I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.72E-11 
2.76E-09 
7 . 6 1  E-'1 5 
1.17E- 13 
2.78E-09 
1.25E-13 

2.78E-09 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nucl i d e  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

AC-228 
BI -212 
PB-212 
PO-212 
PO-216 
RA-224 
RA-228 
TH - 228 
TH - 232 
TL-208 

TOTAL 

6.52E- 13 
1.40E-13 
1.08E- 12 
O.OOE+OO 
O.OOE+OO 
3.03E-11 

' 2.72E-11 
1.93E-09 
7.92E-10 
5.82E- 16 

'. . 

SUMMARY 
Page 4 

2.78E-09 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 851  1282 2246 1643 2205 2626 236.1 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
. ENE 

N E  
NNE 

~ : ~ ~ ~ ~ 5  
;*: *. . :.. , 

, , .... _..______._ ....... n .. 
5 .2E-05 
5.4E-05 
6.1E-05 
9.7E-05 
8.5E-05 
5.OE-05 
4. 5E-05 
5.7E-05 
1 .2E-04 
2.OE-04 
2.1E-04 
2.4E-  04 
2 .ZE-04 
1.9E-04 
1.2E-04 

,. 3 .8E-05 .............................. .,....... p q y o : s  

2.5E-05 
2.8E-05 
4.5E-05 
4.OE-05 
2.3E-05 
2 .1E-05 
2.6E-05 
5.5E-05 
9.1E-05 
9 .7E-05 
1.1E-04 
1 .OE-04 
8.9E-05 
5.4E-05 

. ,&, :: ...e.. . .. . . . . . . . . . . . . ..:.;.:.. . ... . .' 
1 .3E-05 
8 .6E-06 
8 .7E-06 
. 9 .6E-06 . . . . . . . . . . . . . .,..,. _, 

1 .5E-05 
8 .5E-06 
7.4E-06 
9.1E-06 
1 .9E-05 
3.OE-05 
3.2E-05 
3 .7E-05 
3.6E-05 
3.1E-05 ' 

1 .9E-05 

. ~ ~ ~ ~ ~ t j 3  ..:.. 
. . . . . . . . . . . . . . . . . . . . . . 

2.4E-05 
1.5E-05 
1 .5E-05 
1.7E-05 
2.8E-05 
2.6E-05 
1. 5E-05 
1 .3E-05 
1.6E-05 
3.4E-05 
5.6E-05 

6.8E-05 
6.4E-05 
5.5E-05 
3.4E-05 

vg@@g . 5 . .  e..... 
/... a.. ... :: ....: :.:.:.. ..i ..,. 

1 .4E-05 
8.8E-06 
8 .9E-06 
9 ..9 E - 06 
1 .6E-05 
1 S E - 0 5  
8.8E-06 
7.6E-06 
9 .4E-06 
1 .9E-05 
3 .1E-05 
3 .4E-05 .. ...,...,... ......................... ... @gj@&$Q.$ 
3 .7E-05  
3.2E-05 
2.OE-05 

1 .OE-05 
6. 5E-06 
6.  5E-06 
7.2E-06 

6.5E-06 
5.6E-06 
6.9E-06 
1.4E-05 
2.3E-05 
2.4E-05 
2.8E-05 
2.7E-05 
2.3E-05 
1.4E-05 

1.2E-  05 
7.8E-06 
7.9E-06 
8 .8E-06 
1 .4E-05 
1 .3E-05 
7.8E-06 
6.8E-06 
8.3E- 06  
.. 1 .7E-05 ......... ............. .. .... ., . . , 

3.OE-05 
3 .4E-05 
3 .2E-05 
2.8E-05 
1 .7E-05 

~~~~~~-~~ 
:. 7.:. .... .............. .. 

D i s t a n c e  ( m )  

D i  r e c t i  on 1398 1553 1965 2023 1474 2684 1669 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 

NNE 

.. 3 .2E-05 .....,... (...._....,... .._ . . . . . . s>::.yp,Qs 
2.1E-05 
. ..a:::. :. ...*... . ,.. , . . . _.. . . . . : . , ::.:.:.. . ... . .. 

2 .4E-05 
3 .8E-05 
3 .4E-05 
2.OE-05 
1 .8E-05 
2.2E-05 
4.6E-05 
7 .7E-05 
8 .2E-05 
9 .3E-05 
8 .7E-05 
7.5E-05 
4.6E-05 

2.6E-05 
1.7E-05 
1.7E-05 
1.9E-05 
3.1E-05 
2.8E-05 
1.7E-05 
1 .4E-05 
. 1.8E-05 . , , . . . . . . . . . . . . . . . . .. wgpfJ5 . i. ...... 

6 .2E-05 
6.6E-05 
7.5E-05 
7.1E-05 
6.1E-05 
3 .8E-05 

. . . . . . . . . . . . . . . . . . ., 

. . . .. .-::.:. .. :.::.:.::. . ... . .. 

i .  7 ~ - 0 5  
1.1E-05 
1.1E-05 
1.2E-05 
2.OE-05 
1.9E-05 
1.1E-05 
9.3E-06 
1.2E-05 
2.4E-05 
3.9E-05 

1.6E-05 
1 .OE-05 
1.OE-05 
1.2E-05 
1.9E-05 
1.8E-05 
1 .OE-05 
8.9E-06 
1.1E-05 
2.2E-05 
3.7E-05 

3.9E-05 
2.4E-05 

3.7E-05 
2.3E-05 

;FgF 2.9E-05 

1.9E-05 
2.1E-05 
3 .4E-05 
3 .1E-05 
1.8E-05 
1.6E-05 
2.OE-05 
4.2E-05 
6.9E-05 
7.3E-05 
8.3E-05 
7.8E-05 
6.8E-05 
4.1E-05 

:: , rc: ,,.( :.&Ej 
9.6E- 06 
6.2E-06 
6.3E-06 
7.OE-06 
~~*~~ 1 .1E-05 
:.. .._. , L&$s 
6.3E-06 
5.4E-06 
6.6E-06 
1 .3E-05 
2.2E-05 
2.3E-05 
2.7E-05 
2.6E-05 
2.2E-05 
1.4E-05 

2.'3E-05 
.1 .5E-05 
;@$y@qjg 1.5E-05 

2.7E-05 
2.5E-05 
1. 5E-05 
1.3E-05 
1.6E-05 
3.3E-05 
5.4E-05 
5.8E-05 
6.6E-05 
6 .2E-05 
5.4E-05 
3 .3E-05 

..::;:: ,.; ...'TI: : . , 
: .... 3 ....... i.. .. :.:...... .. :..... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY . 
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D i s t a n c e  (m) 

D i  r e c t i  on  1859 1955 1918 2286 2316 1352 

N 
NNW 

NW 
W N W  

W 
wsw 
sw 

ssw 
S 

SSE 
S E  

ESE 
E 

EN E 
NE 

NNE 

1 .9E-05 
......................... 1 .2E-05 

1.4E-05 
2.2E-05 
2.1E-05 
1.2E-05 
1.OE-05 
1 .3E-05 
2.7E-05 
4 .4E-05 
4 .7E-05 
5.3E-05 
5.1E-05 
4 .4E-05 
2 .7E-05 

:l;;::::<z&pw . . . . . . . . .  8% "' ' ' .. ..:i: . .:..-: ......................... :.:.:.; ........ : 

1 .7E-05 
1,. 1E-05 T""$@$- ........... 
:: :I:;:: :: +:;@S 
1.2E- 05 
.............. .\.: ..... :.:.:;.. ..... 

2.OE-05 
1.9E-05 
1.1E-05 
9.4E-06 
1.2E-05 
2.4E-05 
3.9E-05 
4.2E-05 
4.8E-05 
4.6E-05 
4.OE-05 
2.5E-05 

1.8E-05 
........................... 1.1E-05 

1.3E-05 

. ....:&E::;:;@5 :E$;: .....: ,.,_: -;,,:.,;:,,;.: 

2.1E-05 
1.9E-05 
1.1E-05 
9.8E- 06 
1.2E-05 
2.5E-05 
4.1E-05 
4.4E-05 
5.OE.- 05 
4.8E-05 
4. 1E,-05 
2.5E-05 

1.3E-05 
8.3E-06 
8.4E-06 
9.3E-06 
1.5E-05 
1.4E-05 

7.2E-06 
8 .8E-06 
1.8E-05 
2.9E-05 
3 .1E-05 
3 .6E-05 
3.4E-05 
3.OE-05 
1.9E-05 

~~~~~~ 

... f? ..... : ..... ?..I .... 

1 .3E-05 
8 .1E-06 
8 .2E-06 
9.1E-06 
1.5E-05 
.......................................... 1 .4E-05 p g p  ' ' 

...... ::c.. ;,.:.:;&@ 
7.OE-06 
8:6E- 06 
1.8E-05 
2.9E-05 
3.1E-05 
3 .5E-05 
3 .4E-05 
2.9E-05 
1.8E-05 

3 .4E-05 
2 .2E-05 
2 .2E-05 
2 .5E-05  
4.OE-05 
3 .7E-05 
2 .1E-05 
1 .9E-05 
2.4E-05 
5.OE-05 
8 .2E-05 
8.7E-05 
9.9E-05 
9.3E-05 
~~~~~~g 8.OE-05 
:.: ... ... .R.. .................... 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 7 

.. 

Distance (rn) 

Direction 851 1282 2246 1643 2205 2626 2361 

N 
NNW 
NW 

WNW 
W 

w SW 
sw 
ssw 
SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 

s .  

9.5E-10 
6.OE-10 
6.2E-10 
7.OE-10 
1.1E-09 
9 .'9E- 10 
5.7E- 10 
5.1E-10 
6.5E- 10 
1.4E-09 
2.3E-09 
2.5E-09 
2.8E-09 
2.6E-09 
2.2E-09 
1.3E-09 

4.3E-10 
2.8E-10 
2.8E-10 
3.2E- 10 
5.1E- 10 
4 .6 E - '1 0 
2.7E-10 
2.4E-10 
3.OE- 10 
6.3E- 10 
1.1E-09 
1.1E-09 
1.3E-09 
1.2E-09 
1 .OE-09 
6.2E-10 

1.5E- 10 
9.8E-11 
9.9E- 11 
l.lE-10 
1.8E-10 
1.7E- 10 
9.7E-11 
8.4E-11 
1.OE-10 
2.1E-10 
3.5E- 10 
3.7E-10 
4.3E-10' 
4.1E-10 
3.6E- 10 
2.2E-10 

2.7E-30 
1.7E- 10 
1.8E- 10 
2.OE:lO 
3 ;2E-10 
3.OE-10 
1.7E- 10 
1.5E-10 
1.9E-10 
3.9E-10 
6.4E- 10 
6.9E- 10 
7.8E-10 
7.4E-10 
6.4E-10 
3.9E- 10 

1.6E-10 
1 .OE-10 
1.OE-10 
l.lE-10 
1.8E- 10 
1.7E- 10 
1 .OE-10 
8.7E- 11 
l.lE-10 
2.2E-10 
3.6E-10 
3.9E- 10 
4.4E-10 
4.2E-10 
3.7E-10 
2.3E-10 

l.lE-10 
7.4 E.- 11 
7.4E- 11 
8.2E- 11 
1.3E- 10 
1.3E- 10 
7.4E-11 
6.4E- 11 
7.8E-11 
1.6E- 10 
2.6E-10 
2.8E-10 
3.2E-10 
3.1E-10 
2.7E-10 
1.7E-10 

1.4E-10 
8.9E-11 
9.OE-11 
1.OE-10 
1.6E-10 
1.5E-10 
8.9E-11 
7.7E-11 
9.5E- 11 
1.9E-10 
3.2E-10 
3.4E-10 
3.9E- 10 
3.7E-10 
3.2E-10 
2 .OE-10 

Distance ( m )  

Di recti on 1398 ,1553 1965 2023 1474 2684 1669 

N 3.7E- 10 
NNW 2.4E-10 
NW 2.4E- 10 

WNW 2.7E-10 
W 4.3E-10 

wsw 4.OE-10 
sw 2.3E- 10 
ssw 2.OE- 10 
S 2.5E- 10 

SSE 5.3E-10 
SE 8.9E-10 

E 1.1E-09 
1.OE-09 

..,' . ?  N E  8.7E-10 

03s!3 , ESE 9,4E-10 

. . . i ~ ' r  ;.ENE . .. 
00 

' NNE 5.3E- 10' , ._ . 
' . - - .< .  
. I  

3.OE- 10 
1.9E-10 
2.OE-10 
2.2E-10 
3.5E- 10 
3.3E-10 
1.9E- 10 
1.7E-10 
2.1E-10 
4.3E-10 
7.2E- 10 
7.6E- 10 
8.7E- 10 
8.2E-10 
7.1E-10 
4.3E- 10 

1.9E-10 1.8E-10 
1.2E-10 1.2E-10 
1.3E-10 1.2E-10 
1.4E-10 1.3E-10 
2.3E-10 2.1E-10 
2.1E-10 2.OE-10 
1.2E-10 1.2E-10 * 
l.lE-10 1.OE-10 
1.3E-10 1.3E-10 
2.7E-10 2.6E-10 
4.5E - 10 4.. 2E - 10 
4.8E-10 4.5E-10 
5.5E-10 5.2E-10 
5.2E-10' 4.9E-30 
4.5E-10 4.3E-10 
2.8E-10 2.6E-10 

3.3E-10 l.lE-10 
2.1E-10 7.1E-13 
2.2E-10 7.1E-11 
2.4E-10 7.9E-11 
3.9E-10 1.3E-10 
3.6E-10 1.2E-10 
2.1E-10 7.1E-11 
1.8E-10 6.1E-11 
2.3E-10 7.5E-11 
4.8E-10 1.5E-10 
7.9E-10 2.5E-10 ' 
8.4E-10 2.7E-10 
.9.6E-10 3.1E-10 
9.OE-10 2.9E-10 
7.8E-10 2.6E-10 
4.8E-10 1.6E-10 

2.6E- 10 
1.7E- 10 
1.7E-10 
1.. 9E- 10 
3.1E- 10 
2.9E-10 
1.7E- 10 
1.5E- 10 
1.8E- 10 
3.8E-10 
6.2E-10 
6.6E- 10 
7.6E-10 
7.2E- 10 
6.2E-10 . 

3.8E-10 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i  r e c t i  on 1859 1955 1918 2286 2316 1352 

N 2 . 2 E -.'I 0 
NNW 1.4E-10 

NW 1 .4E-10 
WNW 1.6E-10 

W 2.5E-10 
wsw 2.4E-10 

sw 1 .4E-10 
ssw 1.2E-10 

S 1 .5E-10 
SSE 3 .1E-10 

SE 5.OE-10 
ESE 5.4E-10 

E 6 .1E-10 
ENE 5.8E-10 

NE 5.OE-10 
NNE 3.1E-10 

2.OE-10 
1.3E-10 
1 .3E-10 
1.4E- 10 
2.3E- 10 
2.2E-10 
1.2E-10 
1.1E-10 
1.3E-10 
2.8E- 1 0  
4.5E-10 
4.8E-10 
5.5E-10 
5.3E- 1 0  
4.6E-10 
2.8E-10 

2.OE-10 1.5E-10 1.4E-10 
1.3E-10 9.5E-11 9 .2E-11  
1.3E-10 9 .6E-11  9 .3E-11 
1.5E-10 l.lE-10 1.OE-10 

.2.4E-10 1.7E-10 1.7E-10 
2 .2E-10 1.6E-10 1.6E-10 
1.3E-10 9.4E-11 9.2E-11 
l . l E - 1 0  8 .1E-11 8.OE-11 
1.4E-10 1.OE-10 9 .8E-11 
2.9E-10 2.1E-10 ,2 .OE-10 
4.7E-10 3.4E-10 3 .3E-10 
5.OE-10 3.6E-10 3.5E-10 
5.8E-10 4.2E-10 4.1E-10 
5.5E-10 4.OE-10 3.9E-.10 
4.8E-10 3.4E-10 3.4E-10 
2 .9E-10 2.1E-10 2.1E-10 

3.9E-10 
2.5E-10 
2 .6E-10 
2.9E- 10 
4.6E-10 
4.2E- 10 
2.4E- 10 
2.2E-10 
2.7E-  10 
5 .7E-10.  
9 .5E-10 
1.OE-09 
1.1E-09 
1 . l E - 0 9  
9.2E-10 
5.6E-10 

.. 
' .' 
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S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

2.46E- 03 

A t  T h i s  L o c a t i o n :  944 Me te rs  Eas t  Nor theas t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  7 1  - Vent [Gll 

D a t a s e t  Name: 97-ZO26-VENT-Gl ' 
Da tase t  Date: Apr 27, 1998 8:47 am ' 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 



Apr .27 ,  1998 8 :51  am 

MAXIMALLY EXPOSED I N D I V I D U A L  

Page 1 

L o c a t i o n  O f  The I n d i v i d u a l  : 944 M e t e r s  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  3.13E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

7.55E-06 
8.58E-06 
3.35E-04 
1.85E-02 
7.36E-06 
4.43E-03 
1.95E-04 

2.46E - 03 



Apr 27, 1998 8:51 am 
e 

N u c l i d e  C l a s s  S i z e  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

U - 234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .oo 
Y 1.00 
Y 1.00 
Y 1.00 
w 1.00 
w 1 .00 
Y 1.00 
Y 1.00 
Y 1 .00 
Y 1.00 

Source Source 
#1 #2 TOTAL 

Ci /y  Ci/y C i  /y 

2.4E-06 2.9E-06 5.3E-06 
1.3E-07 1.5E-07 2.8E-07 
9.3E-08 l . l E - 0 7  2.OE-07 
2.7E-06 3.2E-06 5.9E-06 
3.7E-09 2.OE-09 3.7E-09 
6.8E-09 8.2E-09 1.5E-08 
7.2E-08 8.6E-08 1.6E-07 
2.1E-07 2.5E-07 4.6E-07 
l . l E - 0 8  1.4E-08 2.5E-08 
l . l E - 0 5  1.3E-05 2.3E-05 

SITE INFORMATION 

Temperature:  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng  Hei g h t  : 950 m 

S Y N O P S I S  
Page 2 



Apr 27, 1998 8:51 am 

SOURCE INFORMATION 

Source Number: 1 2 

Stack.  H e i g h t  (m): 4.60 2.00 
Diameter  (m): 0.46 1.67 

Plume R i s e  
Momentum (m/s): 2.08E+00 9.31E+00 
( E x i t  Vel o c i  t y  1 

A G R I  CULTURAL DATA 

Vegetable M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  , 0.000 0.000 0.000 

food  A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

SYNOPSIS  
Page 3 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

996 944 1689 1380 1126 1050 1255 1350 1388 1548 
1'549 1578 1504 1502 2105 1610 1326 1305 1633 1513 

000393 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL.MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

State': OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  71  - Vent [Gll 

Datase t  Name: 97-Z026-VENT-61 
Da tase t  Date: Apr 27, 1998 8:47 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  27, 1998 8:51 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS ' 7.55E-06 
BREAST 8.58E-06 
R MAR 3.35E-04 
LUNGS 1.85E-02 
THYROID 7.36E- 06  
ENDOST .4.43 E -  03 
RMNDR . 1.95E-04 

EFFEC 2.46E- 03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I nd i v i dua 1 

( m r e d y )  

INGESTION 1.40E - 04 
INHALATION 2.32 E - 0.3 
A I R  I M M E R S I O N  1.95E- 10 
GROUND SURFACE 1.48E-06 
INTERNAL 2.46E-03 
EXTERNAL 1.48E-06 

TOTAL 2.46E-03 

SUMMARY 
Page 1 
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NUCL.IDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

' S e l e c t e d  
I n d i v i d u a l  

( mrern/y 1 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.06E-03 
5.33E- 05 
3.91E-05 
1.06E-03 
1.03E-07 
1.66E-07 
5.82E- 05 
1.71 E - 04 
1.31E-05 
2.80E-06 

SUMMARY 
Page 2 

2.46E- 03 



Apr 27, 1998 8 :51  am 

C A N C E R  R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer R i s k  

;._ , ... 
:\. ."' 

. . .  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
PANCREAS 
U R I N A R Y  
OTHER 

3.28E- 10 
2.17E-10 
1.69E- 12 
1.90E-11 
3.02E-08 
1.27E-11 
3.38E- 11 
1.55E- 11 
7.40E- 12 
4.05E- 10 
9.05E- 12 

TOTAL 3.13E-08 

PATHWAY R I S K  SUMMARY 

Pathway 

' S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

7.42E- 10 
3.05E-08 
4.34E- 15 
3.40E- 11 
3.12E-08 
3.40E-11 

3.13E-08 

SUMMARY a. 
Page 3 
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Nucl i de 

NUCLIDE R I S K  SUMMARY 

Sel e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R isk  

U-234 
U - 235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH’- 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

1.37E-08 
6.99E-10 
5.01E-10 
1.37E-08 
1.36E- 12 
1.69E- 12 
1.17E-09 
1.‘40E-09 
7.37E-11 
8.80E- 11 

3.13E-08 

SUMMARY 
Page 4 

. .  ” 
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I N D I V I D U A L  EFFECTIVE DOSE EO I ENT R TE (mrem/y) 
(All Radionuclides a n d  P a t h w a y s )  

SUMMARY 
Page 5 

Distance ( m )  

Direct ion 996 944 1689 1380 1126 1050 1255 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 
ESE 
.E 

ENE 
NE 

NNE 

w;ggq+@ 
, , , ,.,<::., ,.:., . ,;z:,, : .::.. ,. 
5.8E-04 
5.6E-04 
6.OE-04 
1,. OE-03 
1.2E-03 
6.9E-04 
5.6E-04 
6. OE- 04 
1.1E-03 
1.7E-03 
1.8E-03 
2.2E-03 
2.3E-03 
2.1E-03 
1.4E-03 

w&p@$ 
1. ..;;+,::.:..+.::->. . .;;.; .. 
6.3E-04 
6.OE-04 
6.4E-04 
1.1E-03 
1.3E-03 
7.5E-04 
6.OE-04 
6.5E-04 
1.1E-03 
1.8E-03 
1.9E-03 
2.4E-03 
2.5E-03 
2.2E- 03 
1.5E-03 

4.3E-04 
2.9E-04 

3. OE- 04 
5.1E-04 
5.5E-04 
3.2E-04 
2.7E-04 
3.OE-04 
5.5E-04 
8.7E-04 
9 .2 E’- 04 
l.lE-03 
1.1E-03, 
1.OE-03 
6.5E-04 

~~~~-~~ 
. ,,:::::> ,.,.; ..., :::::;.. . ,;::,.: 

5.7E-04 
3.8E-04 
3.7E-04 

6’. 7E- 04 
7.5E-04 
4.3E-04 
3.6E-04 
4.OE-04 
7.2E- 04 
l.lE-03 
1.2E-03 
1.5E-03 
1.5E-03 
1.3E-03 
8.7E-04 

:gg,,$$$@ 
;..._<*:.:..+.,;$~., ,;.>,.: 

7.5E-04 
5.OE-04 
4.8E-04 

8.8E-04 
1.OE-03 
5.8E-04 
4.7E-04 
5.2E-04 
9.3E-04 
1.5E-03 
1.6E-03 
1.9E-03 
2.OE-03 
1 ..8E - 03 
1.2E-03 

~~~-~~ 
,..Sf. ... ...A,..,... 

8.2E-04 
5.5E-04 
5.3E-04 
5.6E-04 
9.7E-04 .Z?y$pq3 ; ,,,, $i’ :. ..*I’ . :: ’ 

6.4E-04 
5.2E - 04 
5.7E-04 
1.OE-03 
1.6E-03 
1.7E-03 
2.1E-03 
2.2E-03 
1.9E-03 
1.3E-03 

.../..... ............. . ..... . ..... ..... .... 
.. . . . .:. .._... ::&. ... . .. 

6.5E-04 
4.3E- 04 
4.2E- 04 
4.5E-04 
7.7E-04 
8.7E-04 
@@@$@+ 

4.1E-04 
4.5E-04 
8.2E-04 
1.3E-03 
,1.4 E - 03 
1.7E-03 
1.7E-03 
1.5E-03 
1 .OE-03 

:.’.”:.:.:.... ....... ... ..........,. ... 
........................ .. 

Distance (m) 

Direc t ion  1350 1388 1548 1549 1578 1504 1502 

N 
NNW 
NW 

WNW 
W 

wsw’ 
sw 
ssw 

s 
SSE 
SE 
ESE 

E 
ENE 
NE 

NNE 

5.9E-04 
3.9E-04 
3.8E-04 
4.1E-04 
6.9E-04 
7.8E-04 
4.5E-04 
3.7E-04 
4.1E-04 
@*s@gg 
1.2E-03 

.................................... ...... 
_.... , .. ... . A. ...... 

1.3E-03 
1.5E-03 
1.5E-03 
1.4E-03 
9.OE-04 

5.7E-04 
3.8E-04 
3.7E-04 
3.9E-04 
6.7E-04 
7.4E- 04 
4.3E-04 
3.5E-04 
.2;7 3.9E-04 
> .::,z!g;$@@ 
1.1E-03 
:: _._. *.: ____.___/_.. :.:.... 

1.2E-03 
1.5E-03 
‘1.5E-03 
1.3E-03 
8.7E-04 

4.9E- 04 
3.3E-04 
3.2E-04 
3.4E-04 
5.7E-04 
6.3E-04 
3.6E- 04 
3.OE-04 
3.4E-04 wzpqjq ;,.:..Z$$, , .._ _,_. E.. 1 ,*; ,~ 

9.8E-04 
1 .OE-03 
1.3E-03 
1.3E-03 
1.1E-03 
7.4E- 04 

...... r,.... . ......... .h. ................ 

4.9E-04 
3.3E-04 
3.2E-04. 
3.4E-04 
5.7E-04 
6.3E- 04 
3.6E-04 
3. OE - 04 

1.OE-03 
1.3E-03 
1.3E-03 
l.lE-03 
7.4E- 04 

4.8E-04 
3.2E-04 
3.1E-04 
3.3E-04 
5.6E-04 
6.1E-04 
3.5E-04 
2.9E-04 
3.3E-04 
. 6.1E-04 . . . . ................................ pg.gqyq 
’ ..ki :..,:2-:. .:(, , 

1.OE-03 
............... . . . , . . . ,... ... , . 

1.2E-03 
1.2E-03 
1.1E-03 
7.2E-04 

5.1E-04 
3.4E-04 
3.3E-04 
3.5E-04 
6.OE-04 
6.6E-04 
3.8E-04 
3.1E-04 
3.5E-04 

1.3E-03 
1.3E-03 
1.2E-03 
7.7E-04 

5:1E-04 
3.4E-04 
3.3E-04 
3.5E-04 
6. OE- 04 
6.6E-04 
3.8E-04 
3.1E-04 
3.5E-04 
6.5E-04 
1.OE-03 

1.3E-03 
1.3E-03 
1.2E-03 
7.7E-04 

: : ~ ~ ~ ~ ~ ~ : ~  
..................... ;.:.. 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 2105 1610 1326 1305 1633 1513 

N 
NNW ‘ 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

3.1E-04 
2.1E-04 
2.1E-04 
2.2E-04 
3.6E-04 
3.9E-04 
2.3E-04 
1.9E-04 

6.7E-04 
8. O E  -04  
8.2E-04 
7.2E-04 
4.7E-04 

4.6E- 04 
3.1E-04 
3. OE- 04 
3.2E-04 
5.4E-04 
5.9E-04 
3.4E-04 
2.8E-04 
3.2E-04 

1.2E-03 
1.2E-03 
1.1E-03 
7.OE-04 

6.OE-04 
4.OE-04 
3.9E-04 
4.2E - 04 
7.1E-04 
8.OE-04 
4.6E-04 
3.8E-04 
4.2E-04 
7.6E-04 
:y 1.2E-03 .n. . ......... . ... . .. 

1.6E-03 
1.6E-03 
1.4E-03 
9.3E-04 

: .:@@;@@ .. C.... I..... ...... .. 

6.2E-04 
4.1E-04 
4. O E  - 04 
4.2E-04 
7.3E-04 
8.2E-04 
4.7E-04 
3.8E-04 
4.3E- 04 
7.8E-04 
1.2E-03 

1.6E-03 
~~~~-~~ 
: R. ............ . ......... 

1.6E-03 
1.4E-03 
9.5E-04. 

4.5E-04 
3.OE-04 
3.OE-04 
3.1E-04 
5.3E-04 
5.8E-04 
3.3E-04 
2.8E-04 
3.2E-04 
5.8E-04 
9.1E-04 
9.7E-04 
1.2E-03 ...... ..... ..................... ..,.. ....... 
~~*~~~~~ 

1.1E-03 
6.8E-04 

5.OE-04 
3.4E-04 
3.3E-04 
3.5E- 04 
5.9E-04 
6. SE-04 
3.8E-04 
3.1E-04 
3.5E-04 
6.4E-04 
1.OE-03 
1.1E-03 
1.3E-03 
1.3E-03 :2g:z@y& 
7.6E - 04 

.:.... ....... ..... . ........................ 
i: ...... * ...........,.. z., ,........ 

’ 
. ,  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Radionucl  i d e s  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 996 944 1689 1380 1126 1050 1255 

N 1.1E-08 
NNW 7.3E-09 

NW 7.1E-09 
W N W  7.5E-09 

W 1.3E-08 
w s w  1.5E-08 

sw 8.7E-09 
ssw 6.9E-09 

S 7.6E-09 
SSE 1.4E-08 

SE 2.1E-08 
ESE 2.3E- 08 

E 2.8E-08 
E N'E 2.9E-08 

NE 2.6E-08 
NNE 1.7E-08 

1.2E-08 
7.9E-09 
7.6E-09 
8.OE-09 
1.4E-08 
1 . 7 E -'08 
9.5E-09 
7.5E-09 
8.1E-09 
1.4E-08 
2.3E- 08 
2.4E-08 
3.OE-08 
3.1E-08 
2.8E-08 
1.9E-08 

~ ~ _ _ _ _ _ _ _ ~  

5.4E-09 
3.5E-09 
3.5E-09 
3.7E-09 
6.3E-09 
6.9E-09 
3.9E-09 
3.2E-09 
3.7E-09 
6.9E-09 
l . l E - 0 8  
1.2E-08 
1.4E-08 
1.4E-08 
1.3E-08 
8.2E-09 

7.2E-09 
4.7E-09 
4.6E-09 
4.9E.-09 
8.5E-09 
9.4E-09 
5.4E-09 
4.4E-09 
4.9E-09 
9.1E-09' 
-1.4E-08 
1.5E-08 
1.9E-08 
1.9E-08 
1.7E-08 
1. I E - 0 8  

9.4E-09 
6.2E-09 
6.OE-09 
6.4E-09 
1.1E-08 
1.3E-08 
7.3E-09 
5.9E- 09 
6.5E-09 
1.2E-08 
1.9E-08 
2.OE-08 
2.4E-08 
2.5E-08 

1.5E- 08 
2.'2E-08 

1 .OE-08 
6.8E.-O9 
6.6E-09 
7.OE-09 
1.2E-08 
1.4E-08 
8.1E-09 
6.5E-09 
7.1E-09 

.1.3E- 08 
2.OE-08 
2.2E-08 
2.7E-08 
2.7E-08 
2.4E-08 
1.6E-08 

8.2E-09 
5.4E-09 
5.2E-09 
5.6E-09 
9.7E-09 
1.1E-08 
6.2E-09 
5.OE-09 
5.6E-09 
1.OE-08 
1.6E-08 
1 .7E-08 
2.1E-08 
2.2E-08 
1.9E-08 
1.3E-08 

D i s t a n c e  ( m )  

D i  r e c t i  on 1350 ,1388 1548 1549 1578 1504 1502 

N 7.4E-09 
NNW 4.9E-09 

NW 4.7E-09 
WNW 5.OE-09 

W 8.7E-09 
wsw 9.8E-09 

sw 5.5E-09 
ssw 4.5E-09 

S 5.1E-09 
SSE 9.4E-09 

SE 1.5E-08 
ES E 1.6E-08 

E 1.9E-08 
ENE 2. O E  - 08 

. ,  ,NE$.:** 1.7E-08 
' NNE 1.1E-08 

7.1E-09 
4.7E-09 
4.6E-09 
4.8E-09 
8.4E-09 
9.4E-09 
5.3E- 09 
4.4E-09 
4.9E-09 
9.OE-09. 
1 . 4 E -  08 
1.5E-08 
1.9E-08 
1.9E-08 
1.7E-08 
1.1E-08 

6.1E-09 
4.OE-09 
3.9E-09 
4.2E-09 
7.2E-09 
7.9E-09 
4.5E-09 
3.7E-09 
4.2E-09 
7.8E-09 
1.2E-08 
1.3E-08 
1.6E-08 
1.6E - 08' 
1.4E-08 
9.3E-09 

6.1E-09 
4.OE-09 
3.9E-09 
4.2E-09 
7.2E-09 
7.9E-09 
4.5E-09 ' 

3.7E-09 
4.2E-09 
7.8E-09 
1.2E-08 
1.3E-08 
1.6E-08 
1.6E-08 
1.4E-08 
9.3E-09 

5.9E-09 
3.9E-09 
3.8E-09 
4.1E-09 
7.OE-09 
7.7E-09 
4.4E-09 
3.6E-09 
4.1E-09 
7.6E-09 
1.2E-08 
3.3E-08 
1.5E-08 
1.6E-08 
1.4E-08 
9.OE-09 

6.3E-09 
4.2E-09 
4.1E-09 
4.3E-09 
7.5E-09 
8.3E-09 
4.7E-09 
3.9E-09 
4.4E-09 
8.1E-09 
1.3E-08 ' 

1.4E-08 
1.7E-08 
1.7E-08 
1.5E-08 
9.7E-09 

6.4E-09 
4.2E-09 
4.1E-09 
4.3E-09 
7.5E-09 
8.3E- 09 
4.7E-09 
3.9E-09 
4.4E-09 
8.1E-09 
1.3E-08 
1.4E-08 
1.7E- 08 
1.7E-08 
1.5E-08 
9.7E-09 
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INDIVIDUAL LIFETIME RISK (deaths) 
( A 1  1 Radionucl ides and Pathways) 

SUMMARY 
Page 8 

Distance ( rn )  

Di recti on 2105 1610 1326 1305 1633 1513 

N 
NNW 
NW 

. WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

3.9E-09 
2.6E-09 
2.5E-09 
2.7E-09 
4.5E-09 
4.9E-09 
2.8E-09 
2.3E- 09 
2.7E-09 
5.OE-09 
7.9E-09 
8.3E-09 
1.OE-08 
1.OE-08 
9.1E-09 
5.8E-09 

5.8E-09 7.6E-09 
3.8 E - 09 5.0 E'- 09 
3.7E-09 4.9E-09 
3.9E-09 5.2E-09 
6.8E-09 .9.OE-09 
7.4E-09 1.O.E-08 
4.2E-09 5.7E-09 
3.5E-09 4.7E-09 
4.OE-09 5.2E-09 
7.4E-09 9.6E-09 
1.2E-08 1.5E-08 
1.2E-08 1.6E-08 
1.5E-08 2.OE-08 
1.5E-08 2.OE-08 
1.4E-08 1.8E-08 
8.8E-09 1.2E-08 

7.7E-09 
5. IE-09 
5.OE-09 
5.3E-09 
9.2E- 09 
1.OE-08 
5.8E-09 
4.8E-09 
5.3E- 09 
9.8E-  09 
1.5E-08 
1.7E-08 
2.OE-08 
2.1E-08 
1.8E-08 
1.2E-08 

5.6E-09 6.3E-09 
3.7E-09 4.1E-09 
3.6E-09 4.OE-09 
3.9E-09 4.3E-09 
6.6E-09 7.4E-09 
7.3E-09 8.2E-09 
4.1E-09 4.6E-09 
3.4E-09 3.8E-09 
3.9E-09 4.3E-09 
7.2E-09 8.OE-09 
l.lE-08 1.3E-08 
1.2E-08 1.4E-08 
1.5E-08 1.6E-08 
1.5E-.08 1.7E-08 
1.3E-08 . 1.5E-08 
8.6E-09 9.6E-09 

I 

L 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1-988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2.18E-03 

A t  T h i s  L o c a t i o n :  1035 Me te rs  East N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  7 1  - Vent [G23 

D a t a s e t  Name: 97-ZO26-VENT-GZ 
D a t a s e t  Date :  Apr  27, 1998 8:49 a m  

Wind F i l e :  WNDFILES\97STAR.WND 

s .  . 

0004.03 



Apr. 27, 1998 8:51 am S Y N O P S I S  
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1035 Me te rs  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  2.78E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.62E- 06 
7.54E-06 
2.95E- 04 
1.65E-02 
6.44E-06 
3.89E- 03 
1.69E- 04 

2.18E-03 



Apr -27 ,  1998 .8:51 a m  

Nucl i de 

u - 234 
U-235 

' U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 

' TH-230 
TH - 232 
TH - 234 

R A D I O N U C L I D E  E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source Source 
#1 #2 TOTAL 

C lass  S i z e  c i / y  c i / y  C i  /y 

Y 1.00 2.4E-06 2.9E-06 5.3E-06 
Y 1.00 1.3E-07 1.5E-07 2.8E-07 
Y 1.00 9.3E-08 l . l E - 0 7  2.OE-07 
Y 1.00 2.7E-06 3.2E-06 5.9E-06 
W 1.00 1.7E-09 2.OE-09 3.7E-09 
W 1.00 6.8E-09 8.2E-09 1.5E-08 
Y 1.00 7.2E-08 8.6E-08 1.6E-07 
Y 1.00 2.1E-07 2.5E-07 4.6E-07 
Y 1.00 l . l E - 0 8  1.4E-08 2.5E-08 
Y 1.00 l . l E - 0 5  1.3E-05 2.3E-05 

SITE INFORMATION 

Tempera t u  r e  : 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 in 

S Y N O P S I S  
Page' 2 

a 
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SOURCE INFORMATION 

S Y N O P S I S  
Page 3 

Source Number: 1 2 

S t a c k  H e i g h t  ( m >  : 4.60 2.00 
Diameter ( m ) :  0.46 1.67 

Plume R ise  
Momentum (m/s):  2.08E+00 9.31E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment A r e a :  0 .300 0.601 0.558 

1035 
2370 

F r a c t i o n  Imported: . 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVlDUAL ASSESSMENT 

1271  1915 1960 2555 2274 2511 1365 1683 2311 
1433 2333 1409 1681 1774 1730 1962 1990 1615 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A , L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL- MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
City.: CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  7 1  - Vent CG21 

D a t a s e t  Name: 97-2026-VENT-G2 
D a t a s e t  Date :  Apr 2 7 ,  1998 8:49 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR . 

EFFEC 

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y) 

6.62E-06 
7.54E-06 
2.95E - 04 
1.65E-02 
6.44E-06 

.3.89E-03 
1.69E'-04 

2.18E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  . . 
I n d i v i d u a l  

(rnrern/y) 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL ' 

EXTERNAL 

TOTAL 

1.21 E- 04 
2.06E-03 
1.73E-10 
1.32E-06 
2.18E-03 
1.32E-06 

2.18E-03 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE 

Nucl i de 

U-234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 2 

EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

9.45E - 04 
4.74E-05 
3.47E-05 
9.40E- 04 
9.09E- 08 
1.45E-07 
5.17E-05 
1.52E- 04 
1.16E-05 
2.46E-06 

2.18E-03 

. *  
? . ’  

000QOS 
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CANCER R I S K  SUMMARY 

Sel  e c t e d  I n d i  v i  d u a l  
' T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

2.89E-10 
1.91E-10 
1.48E- 12 
1.68E- 11 
2.69E- 08 

' 1.12E-11 
2.95E- 11 
1.36E-11 

* 6.50E-12 
3.52E- 10 
7.94E- 12 

2.78E-08 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
E XT E RNA L 

TOTAL 

6.44E-10 
2.71E-08 
3.86E-15 
3.04E- 11 
2.78E-08 
3.04E-11 

2.78E-08 

.SUMMARY 
Page 3 
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Nucl i d e  

U-234 
U-235 

. U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer - R i s k  

1.21E-08 
6.22E-10 
4.4 6 E - 1.0 
1.22E-08 
1.21E-12 
1.49E-12 
1.04E-09 
1.24E-09 
6.55E-11 
7.79E- 11 

2.78E-08 

SUMMARY 
Page 4 

:.:. ' . . * .  . . .>  . . . . .  .. ,* 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1035 1271 1915 1960 2555 2274 2511 

N 8.3E-04 3.65-04 3.4E-04 2.3.E-04 2.8E-04 2.4E-04 
NNW 5.5E-04 2.4E-04 2.3E-04 1.6E-04 1.8E-04 1.6E-04 

NW 5.3E-04 4.1E-04 2.3E-04 2.2E-04 1.5E-04 1.8E-04 1.6E-04 
WNW ' 5.6E-04 4.3E-04 2.4E-04 1..6E-04 1.9E-04 1.7E-04 

W 9.8E-04 7.5E-04 4.OE-04 2.7E-04 2.8E-04 
wsw l - l E - 0 3  8.4E-04 4.3E-04 2.9E-04 2.9E-04 sw 6.5E-04 4.8E-04 2.6E-04 2.5E-04 1.7E-04 2.OE-04 1.7E-04 
ssw 5.2E-04 3.9E-04 2.2E-04 2.1E-04 1.4E-04 1.7E-04 1.4E-04 

S 5.7E-04 4.4E-04 2.5E-04 2.4E-04 1.6E-04 1.9E-04 1.7E-04 
SSE 1.OE-03 8.OE-04 4.5E-04 4.4E-04 3.OE-04 3.5E-04 3.1E-04 

SE 1.6E-03 1.3E-03 7.2E-04 6.9E-04 4.7E-04 5.6E-04 
ES E 1.7E-03 1.3E-03 7.6E304 5.9E -04  

E 2.1E-03 1.6E-03 9.2E-04 7.1E-04 6.1E-04 
ENE 2.2E-03 1.7E-03 9.4E-04 9.OE-04 6.1E-04 7.2E-04 6.2E-04 

NE 1.5E-03 8.3E-04 8.OE-04 5.3E-04 6.4E-04 5.5E-04 
NN E 9.8E-04 5.3E-04 5.1E-04 3.4E-04 4.1E-04 3.5E-04 

D i s t a n c e  ( m )  
~ ~ ~~ 

D i  r e c t i  on 1365 1683 2311 2370 1433 2333 1409 

N ......................................... 5.8E-04 
NNW 

NW 3.7E-04 
W N W  3.9E-04 

w 6.8E-04 
' W S W .  7.6E-04 

sw 4.3E-04 
ssw 3.6E-04 

S 4.OE-04 
SSE 7.3E-04 

SE 1.2E-03 
ESE 1.2E-03 

E 1.5E-03 
1.5E-03 
1.4E-03 ENE NE 

. ' .  ~. NNE 8.8E-04 

1. .&. ...... ,.,. ...... 

4 " :  . < i 
OQ 

. . .  . . .  ..\. .... 
:,, . . r 

I C  

'4 .3E-04 
2.8E-04 
2.8E-04 
3.OE-04 
5.OE-04 
5. 5E-04 
3.1E-04 
2.6E-04 
3.OE-04 
........... 5.5E-04 :.:.. p 'ea;# 
.. ...< & ...... -:.:..: ... 
9.2E-04 
l . l E - 0 3  
1.1E-03 
1.OE-03 
6.5E-04 

........................... 

2.7E-04 
1.8E-04 
1.8E-04 
1.9E-04 
3.1E-04 
3.4E-04 
1.9E-04 
1.6E-04 
1.9E-04 

.3.5E-04 
5.4E-04 
5.8E-04 
;z;q$E%:@$ 
7.1E-04 
6.2E-04 
4.OE-04 

............................................ 
:.. .dx. ................ 

2.6E-04 
1.7E-04 
1.7E-04 . 

1'.8E-04 
3.OE-04 
3.2E-04 
1.9E-04 
1.6E-04 
1.8E-04 
3.3E-04 
5.2E-04 
5.5E-04 
@!$FR,@$, 
6.8E-04 
6.OE-04 
3.9E-04 

............................. "....... 

.. ..*..>:.. .:': ...... 

5.4E-04 ' 

X$$jg@2J 
3.5E-04 

...................... ............................. 

3.7E-04 
6.3E-04 
7.OE-04. 
4. OE- 04 
3.3E-04 
3.7E-04 
6.8E-04 
1.1E-03 
1.1E-03 
1.4E-03 
1.4E-03 
1.3E-03 
8.2E-04 

2.7E-04 
1.8E-04 
1.8E-04 
1.9E-04 
3.1E-04 
... .*::, ..... ".. : ;. .. 
1.9E - 04 
1.6E - 04 
1.8E-04 
3.4E-04 
5.3E-04 
5.7E-04 
6.9E-04 
7.OE-04 
6 . l E - 0 4  
4.OE-04 

~~~~~~~ 

5 .5E-04 
3.7E-04 
3.6E - 04 

6.5E-04 
7.2E-04 
4.1E-04 
3.4E-04 
3.8E-04 
7.OE-04 
1.1E-03 
1.2E-03 
1.4E-03 
1.5E-03 
1.3E-03 
8.4E- 04 

~~~-~~ 
. *h.. :... ........... 



Apr 27. 1998 8:51 am 

INDIVIDUAL EFFECTIVE DOSE .EQUIVALENT RATE (rnrern/y) 
(All Radionucl i d e s  and Pathways) 

SUMHARY . 

Page, 6 

D i s t a n c e  ( m )  

D i r e c t i o n  1681 1774 1730 1962 1990 1615 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

4.3E-04 
2.9E-04 
2?;;@$:&4; *.. 

3.OE-04 
5.OE-04 
5.5E-04 
3 ..2 E - 04 
2.6E-04 
3.OE-04 
5.5E-04 
8.7E-04 
9.2E-04 
1.1E-03 
1.1E-03 
1.OE-03 
6.5E-04 

........................................... 

...................... ...................... 

4.OE-04 
2.6E-04 ygpwq . &,. .. 

2.7E-04 

......................................... 
....... ... ......... :. .... :.:.:.. . . .  .......................... 

4.7E-04 
5.1E-04 
2.9E-04 
2.4E-04 
2.8E- 04 
5.1E-04 
8.OE-04 
8.5E-04 
1 .OE-03 
1 .OE-03 
9.3E-04 
6.OE-04 

4.1E-04 
........................................ 2.7E-04 
~~~~~~,~~ ..... 
2.8E-04 
4.8E-04 
5 . .3 E - 04 
3 .  OE- 04 
2.5E-04 
2.9E-04 
5.3E-04 
8.3E-04 
8.8E-04 
1.1E-03 
1.1E-03 
9.6E-04 
6.2E-04 

....................... 

3.4E-04 
2.3E-04 
2.2E-04 
2.4E-04 
4.OE-04 
4.3E-04 +&.x$yq@ 
. .??.. : ..;,-.: ....................... ..:;, ..................... 
2.l.E-04 
2.4E-04 
4.4E-04 
6.9E-04 
7.3E-04 
8.9E-04 
9.OE-04- 
8.OE-04 
5.1E-04 

3.4E-04 
2.2E-04 
2.2E-04 
2.3E-04 
3.9E-04 
4,.2E-04 

2.OE-04 
2.3E-04 
4.3E- 04 
6.7E-04 
7.2E-04 
8.7E-04 
8.8E-04 
7.8E-04 
5.. OE- 04 

,~~~~~~~~~~ -.... .. 
......................... 

4.5E-04 
3.OE-04 
3.OE-04 
3.1E-04 
5.3E-04 
5.9E-04 
3.4E-04 
2.8E-04 
3.1E-04 
5.8E-04 
9.2E-04 
~ ~ - 0 4  
1.2E-03 
(..,. 1.2E-03, ................. 

6.9E-04 
. ':::::z;Ep@z @&, 2 ...,.: -;.:,;:;,.: 



Apr  27 ,  1998 8:51 am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( r n )  

D i  r e c t i  on 1035 1271 1915 1960 2555 2274 2511 

N 1 . 1 E.- 08 
NNW 6.9E-09 

NW 6 .7E-09 
W N W  7 .1E-09 

W 1 .2E-08 
wsw 1.4E-08 

sw 8 .2E-09 
ssw 6.6E-09 

S 7 .2E-09 
SSE 1 .3E-08 

SE 2.OE-08 
ESE 2.2E-08 

E 2 .7E-08 
E N'E 2 .8E-08 

NE 2 .5E-08 
NNE 1 .6E-08 

8.OE-09 
5.3E-09 
5.1E-09 
5.4E-09 
9 .5E-09 
1.1E208 
6.OE-09 
4.9E-09 
5.5E-09 

, 1.DE-08 
1.6E-08 
1.7E - 08 
2.1E-08 
2.1E-08 
1.9E-08 
1 .2E-08 

4.4E-09 
2.9E-09 
2.9E-09 
3.OE-09 
5.2E-09 
5.6E-09 
3.2E-09 
2.6E-09 
3.OE-09 
5.7E-09 
9.OE-09 
9.6E-09 
1.2E-08 
1.2E-08 
1 .OE-08 
6.7E-09 

4.3E-09 
2.8E-09 
2.8E- 09 
2.9E-09 
5.OE-09 
5.4E-09 
3.1E-09 
2.6E-09 
2.9E-09 
5 .5E-09,  
e8.7E-09 
9.3E-09 
1.1E-08 
1 .1E-08 
1.OE-08 
6.5E-09 

2 ..9 E - 09 
1.9E-09 
1 .9E-09 
2.OE-09 
3.3E-09 
3.6E-09 
2.  OE - 09. 
1 .7E-09 
2.OE-09 
3.7E-09 
5.8E -09  
6.2E-09 
7.5E-09 
7.6E-09 
6.7E-09 
4.3E-09 

3.4E-09 
2.3E-09 
2.2E-09 
2.4E-09 
4.OE-09 
4.3E-09 
2 .4E-09 
2.OE-09 
2 .3E-09 
4.4E-09 
7.OE-09 
7.4E-09 
9.OE-09 
9.1E-09 
8 .OE-09 
5.1E-09 

2 .9E-09 
1.9E-09 
1.9E-09 
2.OE-09 
3 .4E-09 
3 .7E-09 
2.1E-09 
1.7E-09 
2.OE-09 
3.8E-09 
6 :OE-09 
6.4E-09 
7 .7E-09 
7 .8E-09 
6.9E-09 
4.4E-09 

D i s t a n c e  ( m )  
~~~ ~ ~ _ _ _ _  

D i  r e c t i  on 1365 1683 2311 2370 1433 2333 1409 

N 7.2E-09 5.4E-09 3.3E-09 3.2E-09 6.8E-09 
NNW 4.8E-09 3.5E-09 2.2E-09 2.1E-09 4.5E-09 

NW 4.6E-09 3.5E-09 2.2E-09 2.1E-09 4.3E-09 
WNW 4.9E-09 3.7E-09 2.3E-09 2.2E-09 4.6E-09 

W 8.6E-09, 6.3E-09 3.9E-09 3.7E-09 8;OE-09 
wsw 9 .6E-09 6.9E-09 4.2E-09 4.OE-09 8.9E-09 

sw 5.4E-09 3.9E-09 2.4E-09 2.3E-09 '  5.OE-09 
ssw 4.4E-09 3.2E-09 2.OE-09 1.9E-09 4.1E-09 

S 5.OE-09 3.7E-09 2.3E-09 2 .2E-09 4.6E-09 
SSE 9.2E-09 6.9E-09 4.3E-09 4.1E-09 8.6E-09 

S E  1 .5E-08 l . l E - 0 8  6.8E-09 6.6E-09 1.4E-08 

3.3E-09 6.9E-09 
2.2E-09 4.6E-09 
2.1E-09 4 .4E-09 
2.3E-09 4.7E-09 
3 .8E-09 8.2E-09 
4.1E-09 9.1E-09 
2 .3E-09 5.2E-09 
1.9E-09 4.2E-09 
2.3E-09 4.8E-09 
4 .2E-09 8 .8E-09 
6 . 7 E - 0 9 .  1 .4E-08 

ESE 1 .6E-08 1.2E-08 7.2E-09 7.OE-09 1.5E-08 7.1E-09 
E 1.9E-08 1.4E-08 8.8E-09 8 .4E-09 1.8E-08 8 .6E-09 

ENE 1.9E-08 - 1.4E-08 8 .96-09 8 .6E-09 1;8E-08 8.8E-09 
NE 1.7E-08 1.3E-08 7.9E-09 7.6E-09 1.6E-08 7.7E-09 

. NNE l . l E - 0 8  8 .2E-09 5.OE-09 4.8E-09 1.OE-08 4.9E-09 
* .  - 

* .  r 

1.5E-08 
1 .8E-08 
1.8E - 08 
1.6E-08 . 

1 .1E-08 



Apr 27, 1998 8 : 5 1  am 
a 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( i n )  

D i  r e c t i  on  1681 

~ ~~ 

1774 1730 1962 1990 1615 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

5 .4E i09  
3 .5E-09 
3.5E-09 
3.7E-09 
6.3E-09 
6.9E-09 
3.9E-09 
3.2E-09 
3.7E-09 
6.9E-09 
1 .1E-08 
1.2E-08 
1.4E-08 
1.4E-08 
1.3E-08 
8.2E-09 

5.OE-09 5.2E-09 4.3E-09 
3.3E-09 3.4E-09 2.8E-09 
3.2E-09 3.3E-09 2.8E-09 
3.4E-09 3.5E-09 2.9E-09 
5.8E-09 .6 .1E-09 5.OE-09 
6.4E-09 6.6E-09 5.4E-09 
3.6E-09 3.7E-09 3.1E-09 
3.OE-09 3.1E-09 2.5E-09 
3.4E-09 3.5E-09 2.9E-09 
6.4E-09 6.6E-09 5.5E-09 
1.OE-08 1.1E-08 8.7E-09 
l . ' l E - 0 8  l . l E - 0 8  9.2E-09 
1.3E-08 1.4E-08 l . l E - 0 8  
1.3E-08 1.4E-08 l . l E - 0 8  
1.2E-08 1.2E-08 1.OE-08 
7.6E-09 7.9E-09 6.5E-09 

4.2E-  09 
2 .7E-09 
2.7E-09 
2 .9E-09 
4.9E- 09 
5.3E-09 
3 .OE-09 
2.5E-09 
2 .9E-09 
5.4E-09 
8.5E-09 
9.OE-09 
l . l E - 0 8  
1 .1E-08  
9.8E-09 
6 .3E-09 

5.7E-09 
3.8E-09 
3.7E-09 
3.9E-09 
6.7E-09 
7.4E-09 
4.2E-09 . 

3.4E-09 
3.9E-09 
7.3E-09 
1.2E-08 
1.2E-08 
1 S E - 0 8  
1.5E-08 
1.3E-08 
8.7E-09 

I .  
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C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1988  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessmen t  
May 8, 1998 2:23 pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
A d d r e s s :  P.O. BOX 398704  

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704  ' 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

1 . 3 5 E - 0 3  

A t  T h i s  , L o c a t i o n :  . 9 3 1  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Y e a r :  1997 

Comments: 1 9 9 7  NESHAP D e m o n s t r a t i o n  
B u i l d i n g  78 V e n t s  CG11 

D a t a s e t  Name: 97-ZO30-VENT-Gl  
D a t a s e t  D a t e :  May 8,  1998  2 : 2 1  pm 

Wind F i l e :  WNDFILES\97STAR.WND 
000416 



May. 8 ,  1'998 2:23 pm SYNOPSIS 
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  931 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  1.74E-08 ' 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ iva l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

2.86E - 06 
3.24E-06 
1.53E-04 
1.04E-02 
2.80E-06 
2. O O E -  03 
7 .  H E - 0 5  

1.35E- 03 

a 



May 8, 1998 2:23 

RAD 

N u c l i d e  C l a s s  S i z e  
-- 

U-234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 
Y 1 .oo 
Y 1 .00 
Y 0 .30 
W 0.30 
W 0.30 
Y 0.30 
Y 0.30 
Y 0.30 
Y 0.30 

3NUCL 

1 6 2 0  

S Y N O P S I S  
Page 2 

E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

C i  /y C i  /y 

2 .6E-06 2.6E-06 
1 .4E-07 1.4E-07 
1.OE-07 1.OE-07 
2 .9E-06 2.9E-06 
1 .9E-09 1.9E-09 
7.5E-09 7.5E-09 
7.9E-08 7.9E-08 
2.3E-07 2.3E-07 
1.3E-08 1.3E-08 
1.2E-05 1.2E-05 

SITE INFORMATION 

Tempera ture  : 11 degrees  C 
. P r e c i p i t a t i o n :  102 cm/y 

M i  x i  ng  H e i g h t  : 950 m 

. . .  i . _.  
. .  

000418 



May 8 ,  1998 2:23 pm 

SOURCE I N F O R M A T I O N  

Source Number: 1 

Stack.  H e i g h t  (ml: 2.00 
Diameter ( m ) :  0.47 

Plume Rise 
Momentum (m/ .s>:  2.56E+01 
( E x i t  V e l o c i t y )  

S Y N O P S I S  
Page 3 

A G R I  CULTURAL DATA 

Vegetabl  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0 .399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601  0.558 

F r a c t i o n  Impor ted:  . 0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

931 960 1953 1774 1573 1519 1640 1691  1722 1837 
1824 1772 1604 1575 2052 1469 994 948 1162 1151 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N : D  R I S K  E Q U I V A L E N T  S U M M A R ' I E ~  

Non-Radon I n d i v i d u a l  Assessment 
May 8, 1998 2:23' pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 
a 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: '1997 NESHAP Demons t ra t i on  
B u i l d i n g  28 Vents CG11 

Da tase t  Name: 97-2030-VENT-G1 
Da tase t  Date: May 8,  1998 2 :21  pm 

Wind F i  1 e: WNDFI  LES\97STAR. WND 

. .  



May 8 ,  1998 2:23. pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

2.86E-06 
3.24E-06 
1.53E-04 
1.04E-02 
2.80E- 06 
2.00E-03 
7. H E - 0 5  

1.35E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

5.03E- 05 
1.30E-03 
6.41E-11 
5.38E-.07 
1.35E-03 
5.38E-07 

1.35E-03 

SUMMARY 
Page 1 

a 



- e  ” 
May 8 ,  1998 2:23 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY ‘ 

Nucl  i de 

S e l e c t e d  
I n d i  v i  dua l  

( mrem/y 1 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH-228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

5.93E-04 
I .  78E-05 
1.30E-05 
5.90E-04 
4.53E- 08 
6.70E-08 
3.29E-05 

. 9.43E-05 
7.32E-06 
1.17E-06 

1.35E-03 

SUMMARY 
Page 2 



May 8. 1998 2:23 pm 

Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

1.45E-10 
9.61E- 11 
6.33E- 13 
7.08E- 12 
1.70E-08 
4'. 76E-12 
1.22E- 11 
6.53E-12 
2.79E- 12 
1.47E-10 
3.42E- 12 

TOTAL . 1.74E-08 

PATHWAY R I  S.K SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2.67E- 10 
1.71E-08 
1.43E-15 
1.24E- 11 
1.74E-08 
1.24E-11 

1.74E-08 

SUMMARY ' 

Page' 3 



1 9 9 8  2:23 pm 

NUCLIDE RISK SUMMARY 

N u c l  i d e  

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U-234  
.U -235  
U - 2 3 6  
U - 2 3 8  
RA - 226 
RA - 228 
TH-228 
TH- 230 
TH - 232 
TH - 234 

7.73E-09 
2.33E- 10 
1 .66E-10  
7.75E-09 
7.07E- 1 3  
7.67E- 1 3  
6.64E - 1 0  
7 .91E-10  
4 . 1 7 E - 1 1  . 
4.55E- 11 

TOTAL 1.74E- 0 8  

SUMMARY 
Page 4 



May 8, 1998 2:23 pm SUMMARY 
Pa.ge 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Direction 931 960 1953 1774 1573 1519 1640 

N 
NNW 
NW 

WNW 
W 

wsw 
SW 

ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 

5.3E- 04 
;p&@+p& 

:; ,.....,si... :... . . 
3.2E-04 
3.OE-04 
6.4E- 04 
9.7E-04 
5.4E-04 
4.OE-04 
3.7E-04 
5.1E-04 
7.1E-04 
7.9E-04 
1.1E-03 

1.3E-03 
9.4E-04 

.................. . ........... . ........,.... 
:: 

1.4E-03 

- 5 . 1  pg$&8 E'- 04 
, , ,.rg , _,.,, ,A%.: :;::.,:: 
3.1E-04 
2.9E-04 
6.2E-04 
9.3E-04 
5.1E-04 
3.8E-04 
3.5E-04 
4.9E-04 
6.9E-04 
7.5E-04 
l.lE-03 
1.3E-03 
1.2E-03 
8.9E-04 

Z.OE-04 2.3E-04 
1.4E-04 1.5E-04 

2.2E-04 2.6E-04 
3.1E-04 3.6E-04 
1.7E-04 1.9E-04 
1.3E-04 1.5E-04 
1.3E-04 1.5E-04 
2.OE-04 2.2E-04 
2.7E-04 3.1E-04 
2.9E-04 3.3E-04 
4.3E-04 4.9E-04 
5.2E-04 5.9E-04 
4.7E-04 5.4E-04 
3.2E-04 3.7E-04 

2.7E-0'4 

1.7E-04 
. 1 .6E- 04 

4.3E - 04 
2.3E-04 
1.8E-04 
1.8E-04 
2 .6,E - 04 
3.6E-04 
3.9E-04 
5.7E-04 
7. OE- 04 
6;4E-04 
4.4E - 04 

1.8E-04 

~~~~~~~-~~ 
.... <e _..__. .. ... .... . .. 

2.8E-04 2.5E-04 
1.9E-04 '1.7E-04 
1.8E-04 1.6E-04 
1.7E-04 1.5E-04 
3.2E-04 2.9E-04 

1.9E-04 1.7E-04 
1.9E-04 1.7E-04 
2.7E-04 2.5E-04 
3.8E-04 3.5E-04 
4.1E-04 3.7E-04 
6.OE-04 5.4E-04 
7.3E-04 6.6E-04 
6.7E-04 6.OE-04 
4.6E-04 4.1E-04 

Distance (m) 

Direction 1691 1722. 1837 1824 1772 . 1604 1575 

N 
NNW 

NW 
WNW 

W 
wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
. ENE 

, , .  NE 
N N E  

2.4E-04 
1.7E-04 
1.5E-04 
1.4E-04 
2.7E-04 
3.9E-04 

1.6E-04 
1.6E-04 
2.4E-04 
3.3E-04 
3.5E-04 
.5.2E- 8 .  04 
6.3E-04 
5.8E-04 
4.OE-04 

~~~~~ 

: .... :::-:" .:: ._.,. :z:.. .. :.:...: 

2.4E-04 
1.6E-04 
1 SE-04 
1.4E-04 
2.ZE-04 
3.7E-04 :g;?g@y@$ -. 

1.6E-04 
1.6E-04 
2.3E-04 
3.2E- 04 
3.4E-04 
5.1E-04 
6.2E-04 
5.6E- 04 
3.9E-04 

......................................... 
. .x.:.. ,.: ..._.. :+: .... ;.:...: . . . . . . . . 

2.2E-04 
1.5E-04 
1.4E-04 
1.3E-04 
2.4E-04 
3.4E-04 
1.8E-04 $p.$pg@ 
:. ..: ;*;.: ... ;.. .:;-g, :.A ..... 
1.4E-04 
2.1E-04 
3.OE-04 
3.2E-04 
4.7E-04 
5.6E-04 , 
5.1E-04 
3.5E- 04 

........................... ~ _\. 

2.2E-04 
1.5E-04 
1.4E-04 
1.3E-04 
2.5E- 04 
3.4E-04 
1.9E-04 

1.5E-04 
2.2E- 04 
3.OE-04 
3.2E-04. 
4.7E-04 

@@g ' . '...'.'.. '.'."'.: 
....:;, ,::@-@j ...... ....... 

5.IE.04 
5.2E-04 
3.5E - 04 

~~~~ ~~ 

2.3E-04 
1.5E-04 
1.5E-04 
1.4E-04 
2.6E-04 
3.6E-04 
1.9E-04 

1.5E-04 
2.2E-04 
3.3E-04 
3.3E- 04 
4.9E-04 
5.9E-04 
5.4E-04 
3.7E-04 

~~~~~~~ 

<. .. ;:?::.A .... . , ........ , . . . 

~ ~~~ ~ 

2.6E-04 
1.8E- 04 
1.6E-04 
1.5E-04 
3.OE-04 
4.2E-04 
2.3E-04 
1.7E-04 
;py;f"::d4 .. +<:. .:. ...... c: 

2.6E-04 
3.6E-04 
3..8E-04 
5.6E-04 
6.8E-04 
6.2E- 04 
4.3E-04 

................................. ....... . 
.... .. . ... . i. ..... . ......... .. E.:... 

~ ~_________ 

2.7E-04 
1.8E-04 
1.7E-04 
1.6E-04 
3.OE-04 
4 .3 E -'0 4 
2.3E-04 
1.8E-04 

2.6E-04 
3.6E-04 
3.9E-04 
5.7E-04, 
7.OE-04 
6.4E-04 
4.4E-04 

~~~~-~~ 
: *.. . . . . . . . . . . . . . . . . . . . . . . 



May 8, 1998 2:23 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 2052 1469 994 948 1162 1151 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

N E  
NNE 

1 .9E-04 
1 .3E-04 
1 .2E-04 
1 .1E-04 
2. I E - 0 4  
2 .9E-04 
1 .5E-04 
:yy 1.2E-04 ........... 
j: ..@E$@g 
1.9E-04 
2.6E-04 
2.7E-04 
4.OE-04 
4 .9E-04 
4.4E- 04 
3.OE-04 

:.:.?. ..: ..... 
........................ 

2 .9E-04 
2 .  OE- 04 
1 .8E-04 
1 .7E-04 
3 .4E-04 
4.8E-04 
2.6E-04 
2.OE-04 
$$$gFqy4 2.OE-04 

4.OE-04 
4.3E-04 
6 .3E-04 
7 .6E-04 
7.OE-04 
4 .9E-04 

,$:; .:.A:': ........................ :4.: 

4 .9E-04 
3.3E-  04 
2.9E-04 
2.8E-04 
5.9E3-04 
8.8E-04 
4.8E-04 
3.6E-04 
3 .4E-04 
4.7E-04 g:y<gs@$ R: . : .A* . 

7.2E- 04 
1.OE-03 
1.2E-03 
1.2E-03 
8.5E-04 

............................................ 

....... : ......... : ...... :.:.:.:...;:.:...: 

5 .2E-04 4.OE-04 
3.6E-04 2.7E-04 
3.1E-04 2.5E-04 
3.OE-04 . 2.3E-04 
6.3E-04 4.7E-04 
9.5E-04 6.9E-04 
5.3E-04 3.8E-04 
3.8E-04 2.8E-04 
3.6E-04 2.7E-04 
5.OE-04' 3.9E-04 

5.8E-04 
5.4E-04 

1.1E-03 
1.3E-03 
1.3E-03 .9'.'6E-04 
9.1E-04 6.8E-04 

4.OE-04 
2 .8E-04 
2 .5E-04 
2.3E- 04 
4.8E-04 
7 .  O E -  04 
3 .8E-04 
2 .9E-04 - 
2.8E-04 
3.9E-04 
5.5E-04 
5.9E-04 
8 .6E-04 
1.OE-03 
9.. 7E-04 
@;@@$I# 

............................ 

. .  ... ,??,.. ............ 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
(Al l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

D i r e c t i o n  . 931  960 1953 1774 1573 1.519 1640 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE . 

NNE 

6.8E-09 
4.7E-09 
4.1E-09 
3.9E-09 
8.3E-09 
1 .3E-08 
7.OE-09 
5 .1E-09  
4.7E-09 
6 .5E-09 
9 .2E-09 
1 .'OE-08 
1. 5E-.08 
1 .7E-08  
1 .7E-08  
1 .2E-08 

6.6E-09 
4;5E-09 
3.9E-09 
3 .7E-09 
7 .9E-09 
1 .2E-08 
6.6E-09 
4.8E-09 
4 .5E-09 
6 .3E-09 
8.8E-09 
9.7E-09 
1 .4E-08 

1.6E-08 
i .  7 ~ - 0 8 '  

1.2E.08 

2.5E-09 
1.7E-09 
1.6E-09 
1 .5E-09 
2 .8E-09 
3.9E-09 
2.1E-09 
1 .6E-09 
1.7E-09 
2.5E-09 
3 .5E-09 
3.7E-09 
5.5E-09 
6.7E-09 
6. O E -  09 
4.1E-09 

~ 

2 .9E-09 
2.OE-09 
1 .8E-09 
1.7E-09 
3 .3E-09 
4 .6E-09 
2.5E-09 
1 .9E-09  
1 .9E-09 
2.8E-09 
4.OE-09 
4.2E-09 
6.3E-09 
7.6E-09 
6.9E-09 
4.7E-09 

3.4E-09 
2.3E-09 
2.1E-09 
2.OE-09 
3.9E-09 
5.5E-09 
3.OE-09 
2.3E-09 
2.3E- 09 
3.3E-09 
4.7E-09 
5.OE-09 
7.4E - 0.9 
9.OE-09 
8.2E-09 
5.7E-09 

~ 

3 .6E-09 
2 .4E-09 
2.2E-09 
2 .1E-09 
4 .1E-09 
5 .9E-09 
3 .1E-09 
2 .4E-09 
2 .4E-09 
3 .5E-09 
4.9E-09 
5.2E-09 
7.7E-09 
9.4E-09 
8.6E-09 
5.9E-09 

~~ ~ 

3 .2E-09 
2.2E-09 
2.OE-09 . 

1 .9E-09 
3.7E-09 
5.2E-09 
2.8E-09 
2.1E-09 
2.1E-09 
3.2E-09 
4.4E-09 
4.7E-09 
7.OE-09 
8.5E-09 
7.7E-09 
5.3E-09 

D is tance  ( m )  

D i  r e c t i  on 1691  1722 1837 1824 1772 1604 1575 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

r 

3 .1E-09  
2.1E-09 
1.9E-09 
1 .8E-09 
3.5E-09 
4.9E-09 
2 .6E-09 
2.OE-09 
2.OE-09 
3.OE-09 
4 .2E-09 
4 .5E-09 
6 .7E-09 
8 .1E-09 
7.4E-09 
5 .1E-09 

3.OE-09 
2.OE-09 
1.9E-09 
1.8E-09 
3.4E-09 
4.8E-09 
2.6E-09 
2.OE-09 
2.OE-09 
3.OE-09 
4 .1E-09 
4 .4E-09 
6.5E-09 
7.9E-09 
7 .2E-09 
4.9E-09 

2.7E-09 
1 .9E-09 
1 .7E-09 
1.6E-09 
3.1E-09 
4.3E-09 
2 .3E-09 
1 .8E-09 
1 .8E-09 
2.7E-09 
3 .8E-09 
4.OE-09 
6.OE-09 
7,2E-09 
6.6E-09 
4.5E-09 

2.8E-09 
1.9E-09 
1.8E-09 
1.6E-09 
3.1E-09 
A.4E-09 
2.3E-09 
1.8E-09 
1.8E-09 
2.7E-09 
3.8E-09 
4 .1E-09 
6.OE-09 
7.3E-09 
6.6E-09 
4.5E-09 

~ ~~ ~ 

2 .9E-09 
2.OE-09 
1.8E-09 
1.7E-09 
3.3E-09 
4.6E-09 
2.5E-09 
1.9E-09 
1,9E-09 
2.8E-09 
4.OE-09 
4.2E-09 
6.3E-09 
7.6E-09 
6..9E-09 
4.7E-09 

~~ 

3 .3E-09 
2.2E-09 
2.1E-09 
1 .9E-09 
3.8E-09 
5.4E-09 ' 

2 .9E-09 
2.2E- 09 
2.2E-09 
3.3E-09 
4.5E-09 
4 .8E-09 
7.2E-09 
8.7E-09 
8.OE-09 
5 .5E-09 

3.4E-09 
2.3E-09 
2.1E-09 
2.OE-09 
3 .9E-09 
5.5E-09 
3.OE-09 
2.3E-09 
2.3E-09 
3.3E-09 
4.7E-09 
5.OE-09 
7.4E-09 
8.9E-09 
8.2E-09 
5.6E-09 

i 
I 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on 2052 1469 994 948 1162 1151 

N 2.3E-09 
NNW 1 .6E-09 

NW 1.5E-09 
W N W  1 .4E-09 

W 2 .6E-09 
w s w  3.6E-09 

sw 1.9E-09 
ssw 1.5E-09 

S 1 .5E-09 
SSE 2.3E-09 

SE 3 .3E-09 
ESE 3.5E-09 

E 5 .2E-09 
ENE 6 .2E-09 
. NE 5.6E-09 
NNE 3 .8E-09 

3.7E-09 
2.5E-09 
2.3E-09 
2.2E-09 
4.3E-09 
6.2E-09 
3.3E-09 
2.5E-09 
2.5E-09 
3.7E-09 
5.1E-09 
5 i 5 E - 0 9  
8.1E-09 
9.8E-09 
9.OE-09 
6.3E-09 

6.3E-09 
4.3E-09 
3.8E-09 
3.6E-09 
7.5E-09 
1 .1E-08 
6.2E-09 
4.6E-09 
4.3E-09 
6.OE-09 
8.4E-09 
9.2E-09 
1.3E-08 
1.6E-08 
1.5E-08 
1.1E-08 

6.7E-09 5.1E-09 5.2E-09 
4.6E-09 3.5E-09 3 .5E-09 
4.OE-09 3.1E-09 3.2E-09 
3.8E-09 2.9E-09 3.OE-09 
8.1E-09 6.1E-09 6 .1E-09 
1.2E-08 8.9E-09 9.OE-09 
6.8E-09 4.9E-09 4.9E-09 
4.9E-09. 3.6E-09 3 .7E-09 
4.6E-09 3.5E-09 3 .5E-09 
6.4E-09 5.OE-09 5.OE-09 
9.OE-09 6.9E-09 7.OE-09 
9.9E-09 7.5E-09 7.6E-09 
1 .4E-08 l . l E - 0 8  l . l E - 0 8  
1.7E-08 1.3E-08 1.3E-08 
1.6E-08 1.2E-08 1.3E-08 
1.2E-08 8.8E-09 8 .9E-09 

\ 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
May 8, 1998 2:24 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(rnrern/year) 

1.54E-03 

A t  T h i s  L o c a t i o n :  833 Me te rs  East N0rtheas.t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year.: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  78 Vents CG21 

. A  

' ?  Da tase t  Name: 97-ZO30-VENT-GZ. 
Da tase t  Date:  May 8 ,  1998 2:22 pm 

W i  nd F i  1 e : WNDFI LES\97STAR. WND 000429 



May 8 .  1998 2:24 pm 

MAXIMALLY .EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 ,  

L o c a t i o n  O f  The I n d i v i d u a l :  833 M e t e r s  East N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  1.99E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

3.17E-06 
3.60E-06 
1.72E-04 
1.19E-02 
3.09E-06 
2.24E - 03 
7.77E-05 

1.54E - 03 

a 

a 



- 
May 8 ,  1998 2:24 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  C i / y  C i  /y 

U-234 
U-235 
U-236 
U - 238 
RA- 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 
Y 1 .oo 
Y 1.00 
Y 0.30 
W 0.30 
W 0.30 
Y 0.30 
Y 0.30 
y .  0.30' 
Y 0.30 

2.6E-06 2.6E-06, 
1.4E-07 1.4E-07 
1.OE-07 1.OE-07 
2.9E-06 2.9E-06 
1.9E-09 1.9E-09 
7.5E-09 7.5E-09 
7.9E-08 7.9E-08 
2.3E-07 2.3E-07 
1.3E-08 ' 1.3E-08 
1.2E-05 1.2E-05 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  He igh t : '  950 m 

S Y N O P S I S  
Page 2 



May 8, 1998 2:24 pm 

SOURCE I N F O R M A T I O N  

Source Number: 1 

Stack H e i g h t  ( m ) :  2.00 
Diameter ( m ) :  0.47 

Plume R ise  
Momentum (m/s>:  2.56E+01 
( E x i t  Vel o c i  t y  1 

A G R I  CULTURAL DATA 

Vegetabl e M i  1 k Meat 
. -  

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  F rom Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 . .  
. .  

SYNOPSIS 
Page 3 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT 

833 1335 2386 1511 2064 2765 2292 1456 1499 1825 
1883 1534 2824 1794 1961 2056 2022 2408 2439 1278 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
May 8 ,  1998 2:24 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  .REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

' E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  78 V e n t s  CG23 

\ 

D a t a s e t  Name: 97-ZO30-VENT-GZ 
D a t a s e t  D a t e :  May 8 ,  1998 2:'22 pm 

Wind F i  1 e: W N D F I  LES\97STAR. WND 

'. 

. .. . _  

0'00433 



May 8,  1998 2:24 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i  v i  d u a l  

Organ ' (rnrem/y) 

SUMMARY 
Page 1 

GONADS 3.17E-06 
BREAST 3.60E- 06 
R MAR 1.72E-04 
LUNGS 1.19E-02 
THYROID 3.09E-06 
ENDOST 2.24E - 03 
RMNDR 7.77E-05 

EFFEC . 1.54E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  

P a t h w a y  (mrem/y 1 
. I n d i v i d u a l  

I N G E S T I O N  5.47E-05 
INHALATION 1.48E-03 
A I R  I M M E R S I O N  7.32E- 11 
GROUND SURFACE 6.11E-07 
INTERNAL 1.54E-03 
EXTE RNA L 6. H E - 0 7  

TOTAL 1.54E-03 



L 1820 
- 

Mqy 8,  1 9 9 8  2:24 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT S U M M A R Y .  

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

( r n r e d y  1 

U - 2 3 4  
U-235 

. U - 2 3 6  
U - 2 3 8  
RA- 226 
RA-228 
TH-228 
TH-230 
TH-232 
TH - 234 

TOTAL 

6.76E-04 
2.02E-05 
1 .48E-05 
6.72E-04 
5 .06E-08 
7.43E-08 
3.75E-05 

. 1 .08E-04 
8.36E-06 
1.30E-06 

1 \54E-03 

SUMMARY 
Page 2 

0 



May 8, 1998 2:24 pm 

Cancer 

CANCER R I S K  SUMMARY 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA. 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

1.63E- 10 
1.08E- 10 
7.04E- 13 
7.92E - 12 
1.94E-08 . 
5.28E - 12 
1.35E- 11 
7.33E - 12 
3.10E- 12 
1.61E-10 
3.79E-42 

1.99E-08 

PATHWAY R I S K  SUMMARY 

I N G E S T I O N  
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.90E- 10 
1.96E-08. 
1.63E- 15 
1.41E-11 
1.99E-08 
1 . 4 l E - 1 1  

1.99E-08 

SUMMARY 
Page’ 3 



May 8 ,  1998 2:24 pm 

Nucl i d e  

U - 234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

8.81E- 09 
2.65E- 10 
1.90E- 10 
8.84E-09 
8.02E-13 
8.60E-13 
7.58E- 10 
9.02E-10 
4.76E- 11 
5 . 1 7 E -  11 

1.99E-08 

SUMMARY 
Page 4 



May 8. 1998 2:24 pm SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radi onucl ides and Pathways) 

Distance (m) 

Di recti on 833 1335 2386 1511 2064 2765 2292 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

EN E 
N E  

N N E  

3.6E-04 
3.5E-04 
7.5E-04 
1.2E-03 
6.5E-04 
4.7E-04 
4.3E- 04 
5.7E-04 
8.2E-04 
9.2E-04 
1.3E-03 
1.5E-03 
1.5E-03 
1.1E-03 

.3.3E-04 ggyjq$$$ 
,&.'i'''. , ... t.; '.., __._._,... .._... ,.. ..,........ 
2.lE-04 
1.9E-04 
3.9E-04 
5.6E-04 
3.OE-04 
2.3E-04 
2.2E-04 
3 .2 E. - 0 4 
4.5E-04 
4.8E-04 
7.1E-04 
8.6E-04 
8.OE-04 
5.6E-04 

1.5E-04 
1.OE-04 
9.8E-05 
9.3E-05 :@<$:E?@& 
2.3E-04 

.........C........,......(..(r .._ .. 
:....e:: ....... 3.: .,..... 

1.2E-04 
9.5E-05 
9.9E-05 
1.5E-04 
2.1E-04 
2.3E-04 
3.3E- 04 
3.9E-04 
3.5E-04 
2.4E-04 

2.8E-04 
1.9E-04 
1.8E-04 
1.6E-04 
3.2E-04 
4.6E-04 
2.5E-04 
1.9E-04 
1.9E-04 
2.8E-04 

7.3E-04 
6.7E-04 
4.7E-04 

1.8E-04 

1.2E-04 
l.lE-04 
2.OE-04 
2.8E-04 
1.5E-04 
1.2E-04 
1.2E-04 
1 .8.E - 04 
2.5E-04 

1.2EL04 

4.3E-04 
2.9E-04 

1.2E-04 
8.4E-05 ' 
8.2E-05 
7.8E-05 
1.4E-04 

9.8E-05 
7.8E-05 
8.1E-05 
1.3E-04 
1.8E-04 
1.9E-04 
2.8E-04 
3.2E-04 
2.9E-04 
2.OE-04 

~~~~~~~ 

~ , , ...+.. '. ' .................... .. 

1.6E-04 
1.1E-04 
1.OE-04 
9.8E-05 
1.8E-04 
2.4E-04 
1.3E-04 
1.OE-04 

2.4E-04 
3.5E-04 
4.2E-04 
3.7E-04 
2.5E-04 

Distance ( m )  

D i  recti on 1456 1499. 1025 1883 1534 . 2824 1794 

. 2 . . . . -9 . . . E'- 04 
~~~~~~ NNW . ..,_..;+:.. ... .,.:.~:>~.:.~:..: 

NW 1.8E-04 
WNW 1.7E-04 

W 3.4E-04 
wsw 4.9E-04 

sw 2.6E-04 
ssw 2.OE-04 

S 2.OE-04 
SS E 2.9E-04 
SE 4.OE-04 
ESE 4.3E- 04 - E 6.3E- 04 

N 

'-jv ENE 7.7E-04 
QQ' , - !  . NE, 7.1E-04 

0 7 NNEt * *  4.9E-04 

2.8E-04 
1.9E-04 
1.8E-04 
1.7E-04 
3.3E-04 
4.6E-04 
2.5E-04 
1.9E-04 

4.1E-04 
6.1E-04 
7.4E-04 
6.8E-04 
4.7E-04 

2.2E-04 2.1E-04 
1.5E-04 1.4E-04 
1.4E-04 1.3E-04 
1.3E-04 1.2E-04 
2.4E-04 2.3E-04 
3.4E-04 3.2E-04 
1.8E-04 1.7E-04 
1.4E-04 1.3E-04 
1.4E-04 1.4E-04 
2.1E-04 2.1E-04 
3.OE-04 2.9E-04 
3.2E-04 3.OE-04. 

5.7E-04 .5.4E-04 
5.2E-04 4.9E-04 
3.5E-04 3.4E-04 

2.7E-04 
L .::,*. .+. . ..G.. ..C. .. 
1.7E-04 
1.6E-04 
3.2E- 04 
4.5E-04 
2.4€ - 04 
3.8E-04 
1.8E-04 
2.7E-04 
3.8E-04 
4.OE-04 
5.9E-04 
7.2E-04 
6.6E-04 
4.6E-04 

~~~~~~ 

1.2E-04 
8.2E-05 
8.OE-05 
7.6E-05 
1.3E-04 P8FfJ4 
:,..~~~,~..~~.::~~~.; _....., 
9.5E-05 
7.6E-05 
7.9E-05 
1.3E-04 
1.8E-04 
1.9E-04 
2.7E-04 
3.2E-04 
2.8E-04 
1.9E-04 

........................................... 

2.2E- 04 
1.5E-04 
~~~~-~~ 1.4E-04 

2.5E-04 
3.5E-04 
1.9E-04 
1.4E-04 
1.5E-04 
2.2E-04 
3.1E-04 

. . ..:.t::. .ti. .... :.;.. ..... . .; 

3.2E-04 
4.8E-04. 
5.8E-04 
5.3E-04 
3.6E-04 



May 8, 1998 2:24 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All  Radionuclides and Pathways) 

SUMMARY 
Page 6 

Distance ( m )  

Di recti on 1961 2056 2022 2408 2439 1278 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

N N E  

2.OE-.04 
................................ 1,3E-04 :. . 
:g;;;:;3pq4 
1.2E-04 
2.2E-04 
3.OE-04 
1.6E-04 
1.3E-04 
1.3E-04 
1.9E-04 
2.7E-04 
2.9E-04 
4.3E-04 
5.1E-04 
4.7E-04 
3.2E-04 

j: .... ::*$:,:..j..:.:::::>. I:::.; 

1.8E-04 
................................. 1.2E-04 ~ ~ ~ ~ : ~ ~ :  ..... 

1.1E-04 
2.1E-04 
2.8E-04 
1.5E-04 
1.2E-04, 
1.2E-04 
1.8E-04 
2.6E-04 
2.7E-04 
4.OE-04 
4.8E-04 
4.4E- 04 
3. OE - 04 

..... ........................... 

1.9E-04 
cr 1.3E-04 .; ..... :...>:. :.:.:...: 

1.1E-04 
2.1E-04 
2.9E-04 
1.6E-04 
1.2E-04 
1.2E-04 
1.9E-04 
2.6E-04 
2.8E-04 
4.1E-04 
4.9E-04 
4.5E-04 
3.OE-04 

:. .............. ~-~~~~~ 
1.5E-04 1.5E-04 
1.OE-04 9.9E-05 
9.7E-05 9.6E-05 
9.2E-05. 9.1E-05 
1.6E-04 ,1.6E-04 

9.4E-05 9.2E-05 
9.7E-05 9.6E-05 
1.5E-04 1.5E-04 
2.1E-04 2.1E-04 
2.2E- 04 2.2E- 04 
3.3E-04 3.2E-04 
3.9E-04 3.8E-04 
3.5E-04 3.4E-04 
2.4E-04 2.3E-04 

3.5E-04 
2.4E-04 
2.2E-04 
2.OE-04 
4.1E-04 
6.OE-04 
3.2E- 04 
2.4E-04 
2.4E-04 
3.4E-04 
4.8E - 04 
5.1E-04 
7.5E-04 
.9.1E-04 
8.5E-04 ~ * B l h ~ ~ ~  

<., .................. 



- May , .  8, 1998 2:24 pm 

INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 7 

D is tance  ( m >  

D i  r e c t i  on 833 1335 2386 1511 2064 2765 2292 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

7 .9E-09 4.2E-09 1.9Er09 
5.4E-09 2 .9E-09 1 .3E-09 
4 .7E-09 2.6E-09 1.2E-09 
4.5E-09 2.5E-09 1.2E-09 
9.6E-09 5.OE-09 2.l.E-09 
1 .5E-08  7.2E-09 2.9E-09 
8.4E-09 3 .9E-09 1 .5E-09 
6.OE-09 2.9E-09 1 .2E-09 
5 .5E-09 2 .9E-09  1 .2E-09 
7.4E-09 4.1E-09 1.9E-09 
l . l E - 0 8  5.8E-09 2.7E-09 

1.7E.-08 9.1E-09 4.2E-09 
2.OE-08 . l . l E - 0 8  5.1E-09 
1 .9E-08 1.OE-08 4.5E-09 
3 .4E-08 7.2E-09 3.1E-09 

1'.2E-08 6.2E-09 2.9E-09 

3.6E-09 
2.4E-09 
2.2E-09 
2.1E-09 
4.1E-09 
5.9E-09 
3.2E-09 
2.4E-09 
2.4E-09 
3.5E-09 
4.9E-09 
5.2E-09 
7.8E-09 

8.7E-09 
6.OE-09 

9.4E-09 

2 .3E-09 
1 .6E-09 
1.5E-09 
1.4E-09 
2.6E-09 
3.6E-09 
1.9E-09 
1.5E-09 
1 S E - 0 9  
2.3E-09 
3.2E-09 
3.4E-09 
5.1E-09 
6.2E-09 
5.6E-09 
3.8E-09 

1.6E-09 
1.OE-09 
1 .OE-09 
9.7E-10 
1.7E-09 
2.3E-09 
1.2E-09 
9.7E- 10 
1.OE-09 
1.6E-09 
2.3E-09 
2.4E-09 
3.5E-09 
4.2E-09 
3.. 7E-09 
2.5E-09 

2.OE-09 
1.4E-09 
1.3E-09 
1.2E-09 
2.2E-09 
3.1E-09 
1.6E-09 
1.3E-09 
1 .3E-09 
2.OE-09 
2.8E-09 
3.OE-,09 
4.5E-09 
5.3E-09 
4 .8E-09 
3.2E-09 

D is tance  ( m >  

D i r e c t i o n  1456 1499 1825 1883 1534 2824 1794 

N 3 .8E-09 
NNW 2.6E-09 

NW 2 .3E-09 
W N W  2 .2E-09 

W 4 .4E-09 
W S W  . 6 .2E-09 

sw 3.4E-09 
ssw 2 .5E-09 

S 2 .5E-09 
SSE 3.7E-09 

S E  5.2E-09 
ESE 5.5E-09 

E 8 .2E-09 
ENE 9.9E-09 

NE. 9 .1E-09 
NNE 6.3E-09 

3.6E-09 
2.5E-09 
2.3E-09 
2.1E-09 
4.2E-09 
6.OE-09 
3.2E-09 
2.4E-09 
2.4E-09 
3 .6E-09 
5.OE-09 
5.3E-09 
7.9E-09 
9.5E-09 
8.8E-09 
6.1E-09 

2.8E-09 
1.9E-09 
1 .8E-09 
1.6E-09 
3.1E-09 
4.4E-09 
2.3E-09 
1 .8E-09 
1 .8E-09 
2.7E-09 
3 .8E-09 
4.1E-09 
6.OE-09 
7.3E-09 
6.6E-09 
4.5E-09 

2.6E-09 
1.8E-09 
1.7E-09 
1.6E-09 
3.OE-09 
4.2E-09 
2.2E-09 
1.7E-09 
1.7E-09 
2.6E-09 
3.7E-09 
3.9E-09 
5.8E-09 
7.OE-09 
6.3E-09 
4.3E-09 

3.5E-09 
2.4E-09 
2.2E-09 
2.1E-09 
4.OE-09 
5.8E-09 
3.1E-09 
2.3E-09 
2.3E-09 
3.4E-09 
4.8E-09 
5.1E-09 
7.6E-09 
9.3E-09 
8,. 5E-09 
5.9E-09 

1 . 5E-09 
1.OE-09 
9;9E- 10 
9.5E- 10 
1.7E-09 
2.2E-09 
1.2E-09 
9 .4E-10 
9.8E- 10 
1.6E-09 
2.3E-09 
2.4E-09 
3 .4E-09 
4.OE-09 
3.6E-09 
2.4E-09 

2.8E-09 
1.9E-09 
1 .8E-09 
1 .'7E-09 
3.2E-09 
'4.5E - 09 
2.4E-09 
1.8E-09 , 

1 .9E-09 . 

2 .8E-09 
3 .9E-09 
4.1E-09 
6.2E-09 
7.5E-09 
6.8E-09 
4.6E-09 



May ' 8 ,  1998 2:24 pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  
~~ ~~ 

D i  r e c t i  on 1961  2056 2022 2408 2439 1278 
~ 

N 2 .5E-09 
NNW 3.7E-09 

NW 1 .6E-09 
W N W  1 .5E-09 

W 2.8E-09 
wsw 3.9E-09 

sw 2.1E-09 
ssw 1.6E-09 

S 1 .6E-09 
SSE 2.5E-09 

SE 3.5E-09 
ESE 3.7E-09 

E 5 .5E-09 
ENE 6.6E-09 

NNE 4.1E-09 
NE 6.OE-09 

~ ~ ~~ ~~ 

2 .3E-09 2.4E-09 1.9E-09 
1.6E-09 1.6E-09 1.3E-09 
1.5E-09 1.5E-09 1.2E-09 
1.4E-09 1.4E-09 l . l E - 0 9  
2.6E-09 2.7E-09 2.1E-09 
3.6E-09 3.7E-09 2.8E-09 
1.9E-09 2.OE-09 1.5E-09 
1.5E-09 1.5E-09 1 .2E-09 
1.5E-09 1.6E-09 1.2E-09 
2.3E-09 2.4E-09 1.9E-09 
3.3E-09 3.3E-09 2.7E-09 
3.5E-09 3.5E-09 2.8E-09 
5.1E-09 5.3E-09 4.2E-09 
6.2E-09 6.3E-09 5.OE-09 
5.6E-09 5.7E-09 4.5E-09 
3.8E-09 3.9E-09 3.OE-09 

1.8E-09 
1.2E-09 
1.2E-09 
1.1E-09 
2.OE-09 
2.8E-09 
1.5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2.6E-09 
2.8E-09 
4.1E-09 
4.9E- 09 
4.4E-09 
3.OE-09 

4.5E-09 
3 .1E-09 
2.8E-09 
2.6E-09 
5.3E-09 
7.7E-09 
4.2E-09 
3.1E-09 
3.OE-09 
4.4E-09 
6.1E-09 
6.6E-09 
9.7E-09 
1.2E-08 
1.1E-08 
7.7E-09 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 
a 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
A p r  8 ,  1998 2:26 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Ad,dress: ' P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH . Z i p :  45253-8704 

E f f e c t i  v e  Dose Equ i  V a l  e n t  
(mrern/yea r 1 

8.14E-03 

A t  T h i s  L o c a t i o n :  6 4 1  M e t e r s  E a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: Area  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WASTE P I T  5 [Gl] 

D a t a s e t  Name: 9 7 - 2 0 1 6 - 6 1  
D a t a s e t  D a t e :  A p r  8 ,  1998 2:20 pm 

Wind F i l e :  WNDFI  LES\97STAR.WND 

'I,. 

000442 



Apr 8,  1998 2:26 pm 

IAX I 

S Y N O P S I S  . 
Page 1 

ALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  641 Me te rs  East 
L i f e t i m e  F a t a l  Cancer R i s k :  7.05E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equ i  V a l  e n t  

( m rem/y 1 

2.66E-05. 
2.79E-05 
7.39E- 03 
3.70E-02 
2.64E-05 
9.20E - 02 
1.08E-04 

8.14E-03 

a 



Apr 8 ,  1998 2:26 pm 
- 0  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  C i / y  C i  /y 

U-234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH-232 
TH-234 

e 

Y 1.00 4.2E-07 4.2E-07 
Y 1.00 , 1.7E-08 1.7E-08 
Y 1.00 4.3E-08 4.3E-08 
Y 1.00 3.1E-07 3; lE-07 
W '1.00 2.7E-07 2.7E-07 
W 1.00 3.4E-08 3.4E-08 
Y 1 .00 4.3E-08 4.3E-08 
Y 1.00 4.9E-06 4.9E-06 
Y 1.00 3.4E-08 '3.4E-08 
Y 1.00 3.2E-07 3.2E-07 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i g h t  : 950 m 

S Y N O P S I S  
Page 2 

. .  
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SOURCE INFORMATION 

Source Number: 1 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m): 1.82E+03 

SYNOPSIS  
Page 3 

Plume R i s e  
Momentum (m/s) :  O.OOE+OO 
( E x i t  Vel o c i  t y )  

A G R I  CU LTURA L DATA 

Vegetabl  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

. F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i ' s  run.  
D e f a u l t  Values used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

915 789 1198 855 641 980 1372 1528 1572 1777 
1795 1904 1907 1921 2571 2116 1849 1825 1948 1669 



C A P 8 8 - P C  

V e r s i o n  1,OO 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N ' T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 8 ,  1998 2:26 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  , OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
WASTE P I T  5 1611 

Da tase t  Name: 97 -2016-61  
Da tase t  Date: Apr 8 ,  1998 2:20 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i  dua l  

Organ (mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.66E-05 
2.79E-05 
7.39E-03 
3.70E-02 
2.64E-05 
9.20E-02 
1.08E-04 

EFFEC 8.14E-03 

SUMMARY 
Page 1 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i  dua l  

(mrem/y) , 

INGESTION 1.35E-04 
INHALATION 8.00E-03 
A I R  I M M E R S I O N  3.25E- 11 
GROUND SURFACE 9.43E- 07 
INTERNAL 8.13E-03 
EXTERNAL 9.43E- 07  

TOTAL 8.13E-03 

, 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Se lec ted  
I n d i v i d u a l  

(mrem/y 1 

U - 234 
U-235 
U - 236 

. U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

. .  

3.45E- 04 
1.34E-05 
3.36E-05 
2.30E- 04 
2.79E-05 
1.34E-06 
6.56E-05 
7.35E-03 
7.27E-05 
1.40E-07 

8.13E-03 

'L . 

SUMMARY 
Page 2 

? .  

. ,  . I ,  

000448 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

.LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH. 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

, BONE 
6.24E-09 
4.10E-09 

4.22E- 11 
5.97E-0.8 
3.05E- 11 
3.16E- 11 
1.92E - 10 
2.18E- 11 
1.04E-10 
2.67E- 11 

4.47E- 1 2  

TOTAL 7.05E-08 

PATHWAY . R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION '. 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
E X.T E RNA L 

. TOTAL 

SUMMARY 
Page 3 

a 

5.19E-10 
7.00E-08 
7.37E- 16 
2.12E- 11 
7.05E-08 
2.12E- 11 

7.05E-08 
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Nucl i d e  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH- 230 
TH- 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4.46E-09 
1.77E-10 
4.35E-10 
2.99E-09 
3.92E-10 
1.42E- 11 
1.31E-09 
6.03E- 08 
4.10E-10 
4.73E-12 

SUMMARY 
Page 4 

7.05E-08 

. . .  , 
' ' ... k s': 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y> 
( A l l  R a d i o n u c l i d e s  and Pathways) 

. .  

D i s t a n c e  ( m )  

D i r e c t i o n  915 789 1198 855 641 980 1372 

N 
NNW 

NW 
. W N W  

W 
wsw 

sw 
ssw 

S 
SSE . 

SE 
ESE 

E 
ENE 

NE '  
NNE 

1.4E-03 
8.7E-04 
8.9E-04 
1.OE-03 
1.6E-03 
1. SE-03 
8.5E-04 
7.5E-04 
9.4E-04 
2.OE-03 
3.3E-03 
3 .  5E-03 
3.9E-03 
3.7E-03 
: ..... :<g..:;..::n..:.; _..... : 
2.OE-03 

p&:@qj&$ 

1.8E-03 
112E-03 
1.2E-03 
3.4E-03 
2.2E-03 
2.OE-03 
l . l E - 0 3  
1. O E  - 03 
1.3E-03 
2.7E- 03 
4.4E-03 
4.7E-03 
5.3E-03 
5.OE-03 

2.6E-03. 

~3~~~ . .+5. .. 
..*>,.,::;..".. . _ .  . : .... ..i.. . ...... :.>: .... : L..... 

8.2E- 04 
!t$Q@i@# 
5.4E-04 
6.OE-04 
9.7E-04 
9.OE-04 
5.2E-04 
4.6E-04 
5.6E-04 
1.2E-03 
1.9E-03 
2 .  1.E-03 
2.3E-03 
2.2E-03 
1.9E-03 
1.2E-03 

,.... ....,. > ........,......,... . ....,. . 
:___ :i: , ,. , .,.... ...... . 

1.6E-03 
1.OE-03 
.. 1 ........... .OE-03 . ... . . . . . . . . . . . 

1.8E-03 
1.7E-03 
9.7E-04 
8.6E-04 
1.1E-03 
2.3E- 03 
3.8E-03 
4. O E -  03 
4.5E-03 
4.3E-03 
3.7E-03 
2.2E-03 

E?&E0;7J 
R ........... z.':..';;., 

2.8E-03 
1.8E-03 
1.8E-03 ~~~~~-~ 2.1E-03 Q 

2.9E-03 
1.7E-03 
1. 5E-03 
1.9E-03 
4.1E-03 
6 .BE-03 
7.2E-03 
8.1E-03 
7.6E-03 
6.6E- 03 
4.OE-03 

.:. ... . . . . . . . . . . . . . . . . . . . . . . 

1.2E-03 
7.6E-04 
7.7E-04 
8.7E-04 
1.4E-03 
1.3E-03 
7.5E-04 .y . . . ... . ...,..... . ..... .. 
' 8 ,.f@&$jj$ .;....z E 

1.7E-03 
2.8E-03 
3.OE-03 
3.4E-03 
3.2E-03 
2.8E-03 
1.7E-03 

6.4E-04 
4.1E-04 
4.2E-04 
4.6E-04 
7. 5E-04 
7.OE-04 
4.1E-04 
.... 3.6E-04 
,@:: ..................... ...:... 
:. . ... ,::+$E.gJ& :. 

9.OE-04 
1. 5E-03 
1.6E-03 
1.8E-03 
1.7E-03 
1.5E-03 
9.2E-04 

.., .... .... .....,,.._._.. 

D i s t a n c e  (rn) 

D i  r e c t i  on 1528 1572 * 1777 1795 1904 1907 1921 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 

5.2E-04 
3.3E-04 
3.4E-04 
3.8E-04 
6 . l E - 0 4  
5.8E-04 
3.4E-04 
2.9E-04 . . .. . . . . . . . . . . . ,,. ,,,. 

7.3E- 04 
1.2E- 03 
1.3E-03 
1. 5E-03 
1.4E-03 
1.2E-03 
7.5E-04 

@@@&$g 
.... * .____.._..______ 

4.9E-04 
3.2E-04 
3 .'2 E - 04 
3.6E-04 
5.8E-04 
5.5E-04 
3.2E-04 
2.8E-04 +$::.:&!:p:::@q; 

j , ,  +.;.:...;.;,:-:.: .::.: _. 
6.9E-04 
1.1E-03 
1.2E-03 
1.4E-03 
1.3E-03 
1.1E-03 
7.1E-04 

. .',.~,:. ~ ,:,... . ...,.iii._._. 

3.9E-04 
2.5E-04 
2.6E- 04 
2.8E-04 
4.6E-04 
4.4E-04 
2.6E-04 

8.9E-04 
9.5E-04 
1.1E-03 
1.1E-03 
9.1E-04 
5.7E-04 

3.9E-04 3.4E-04 
2.5E - 04 '2.. 2E- 04 
2.5E-04 2.3E-04 
2.8E-04 2.5E-04 
4.5E-04 4.OE-04 
4.4E- 04 .3.9E- 04 
2.5E-04 2.3E-04 
2.2E-04 2.OE-04 

5.4 E - 04' 4.8E - 04 
8; 7E-04. 7.7E-04 
9.3E-04 8.2E-04 
l . l E - 0 3  9.5E-04 
1.OE-03 9.2E-04 
9.OE-04 8.OE-04 
5.6E-04 5.OE-04 

3.4E-04 
2.2E-04 
2.3E-04 
2.5E-04 
4.OE-04 
3.9E-04 
2.3E - 04 
2.OE-04 
2.4E - 04 
' .&g!!*;@@ 
7.7E-04 
8.2E-04 
9.5E-04 
9.2E- 04 
8.OE-04 
5.OE-04 

.......... 
.... n . . . . . 

3.4E-04 
2.2E-04 
2.2E- 04 
2 .4E- 04 
3.9E-04 
3.9E-04 
2.2E-04 
1.9E-04 

8.1E-04 
9.4E-04 
9.OE-04 
i . 9 ~ - 0 4  
4.9E-04 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  (rn)  

D i  r e c t i  on 2571 2116 1849 1825 1948 1669 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

2.OE-'04 
1.3E-04 
1.3E-04 
1.5E-04 
2.3E-04 
2.3E-04 
1 .4E-04 
1.2E-04 
1 .4E-04 
~*~~~~~~~~ 

4.4E- 04 

............................................ 

4 .7E-04 
5.5E-04 
5.3E-04 
4.7E-04 . 

2 .9E-04 

2.8E- 04 
1.9E-04 
1.9E-04 
2.1E-04 
3.3E-04 
3.3E-04 
1.9E-04 
1.6E-04 
2.OE.-04 
~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ,  3. ..?E - 04 
. *:. . .  3.. .; ......................................... 
6.7E-04 
7.8E-04 
7.6E-04 
6.6E-04 
4.1E-04 

3.6E-04 
2.4E-04 
2.4E-04 
2 .6E-04 

,4 .2E-04 
4.1E-04 
2.4E-04 
2.1E-04 
2.5E-04 
5. OE- 04 
8.2E-04 

1.OE-03 
9.7E-04 ' 

8.5E-04 
5.3E- 04 

,@,@@@a 
. .......................... ;,., 

3 .7E-04 
2.4E-.04 
2.4E- 04 
2.7E-04 
4.4E-04 
4.2E-04 
2. 5E-04 
2.1E-04 
2.6E-04 
5.2E- 04 
8.4E-04 

1 .OE-03 
1 .OE-03 
8.7E-04 
5.4E-04 

~~~-~~ 
*.:.... .............. 

3.3E- 04 
2.1E-04 
2 .2E-04 
2.4E- 04 
3.8E-04 
3.8E-04 
2.2E- 04 
1.9E-04 
2.3E-04 
4.5E-04 
7.4E-04 
7.9E-04 
9.1E-04 B;::::gpag 
, . , $0: _.. ;;;.&:,.:+ .. 
7.7E-04 , 

4 .8E-04 

........................................... 

4 .4E-04 
2.9E-04 
2.9E-04 
3.2E- 04 
5.2E - 04 
5. OE- 04 
2 .9E-04 
2.5E - 04 
3.OE-04 
6 .2E-04 
1.OE-03 
l . l E - 0 3  
................................ 1 .2E-03 

1.OE-03 
'6.4E - 04 

;~~~~~~~~ 
i.. .*::. ..... u:.. : .. 

.j .. 
. .  
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INDIVIDUAL LIFETIME RISK (deaths). 
(.A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 7 

. .  
Distance (m) 

Di recti on 915 789 1198 . 855 64 1 980 1372 

. N  
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
NE 

. NNE 

1.2E-08 
7.5E-09 
7.7E-09 
8.7E-09 
1.4E-08 
1.3E-08 
7.4E - 09 
6.5E-09 
8.1E-09 
1.7E-08 
2.8E-08 
3.OE-08 
3.4E-08 
3.2E-08 
2.8E-08 
1.7E-08 

1.6E-08 
1 .OE-08 
3 .OE-08 
1.2E-08 
1.9E-08 
1.7E-08 
9.8E-09 
8.7E-09 
1.1E-08 
2.3E-08 
3.8E-08 
4.1E-08 
4.6E-08 
4.3E-08 
3.7E-08 
2.3E-08 

7.1E-09 
4.5E-09 
4.6E-09 
5.2E-09 
8.3E-09 
7..7E-09 
4.5E-09 
3.9E-09 
4.9E-09 
1.OE-08 
1.7E-08 
1.8E-08 
2.OE-08 
1.9E-08 
1.7E-08 
1.OE-08 

1.3E-08 
8.6E-09 
8.8E-09 
9.9E-09 
1.6E-08 
1.4E-08 
8.4E-09 
7.4E-09 
9.3E-09 
2.OE-08 
3.3E-08 
3.5E-08 
3.9E-08 
3.7E-08 
3.2E-08 
1.9E - 08 

2.4E- 08 
1.5E-08 
1.6E-08 
1.8E-08 
2.9E-08 
2.5E-08 
.1. 5E-08 
1.3E-08 
1.7E-08 
3.6E-08 
5.9E-08 
6.3E-08 
7. OE- 08 
6.6E-08 
5.7E-08 
3.. 4 E - 08 

1 .OE-08 
6.5E-09 
6.7E-09 
7.5E-09 
1.2E-08 
1.1E-08 
6.4E-09 
5.6E-09 
7.OE-09 
1.5E-08 
2.4E - 08 
2.6E-08 
2.9E-08 
2.8E-08 
2.4E-08 
1.5E-08 

5.5E-09 
3.5E-09 
3.6E-09 
4.OE-09 
6.4E-09 
6.1E-09 
3.5E-09 
3.OE-09 
3.8E-09 
7.8EY09 
1.3E-08 
1.4E-08 
1.6E-08 
1.5E-08 
1.3E-08 
7.9E-09 

Distance (m) 

Di recti on 1528 1572 1777 1795 1904 1907 1921 

N 4.4E-09 
NNW 2.9E-09 
NW 2.9E-09 

WNW 3.2E-09 
W 5.2E-09 

ws w 5.OE-09 
sw 2.9E-09 
ssw 2.5E-09 
S 3.OE-09 

SSE 6.3E-09 
SE 1.OE-08 
ESE 1.1E-08 

E 1.3E-08 
EN E. 1.2E-08 
NE 1.OE-08 

' NNE 6.5E-09 

4.2E- 09 
2.7E-09 
2.8E-09 
3.1E-09 
4.9E-09 
4.7E-09 
2.7E-09 
2.4E-09 
2.9E-09 
5.9E-09 
9.7E-09 
1 .OE-08 
1.2E-08 
1.1E-08 
9.9E-09 
6.1E-09 

3.4E-09 
2.2E-09 
2.2E-09 
2.4E-09 
3.9E-09 
3.8E-09 
2.2E-09 
1.9E-09 
2.3E-09 
4.7E-09 
7.7E-09 
8.2E-09 
9.4E-09 
9.1E-09 
7.9E-09 
4.9E-09 

3.3E-09 
2.1E-09 
2.2E-09 
2.4E-09 
3.9E-09 
3.7E-09 
2.2E-09 
1.9E-09 
2.3E-09 
4.6E- 09 
7.5E-09 
8.OE-09 
9.3E-09 
8.9E-09 
7.7E-09 
4.8E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.4E-09 
1.9E-09 
1.7E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7.1E-09 
8.2E-09 
7.9E-09 
6.9E-09 
4.3E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.3E-09 
1.9E-09 
3.7E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7.lE-09 
8.2E-09 
7.9E-09 
6.9E-09 
4.3E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E- 09 
3.3E-09 
1.9E- 09 
1.6E-09 
2.OE-09 
4.OE-09 
6.6E-09 
7.OE-09 
8.1E-09 ' 

7.8E-09 
6.8E-09 
4.2E-09 



e 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Radionucl i d e s  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  (rn) 

D i  r e c t i  on 2571 2116 1849 1825 1948 1669 

N 1.7E-09 
NNW 1.1E-09 

NW 1. i E - 0 9  
W N W  1.2E-09 

W 2.OE-09 
ws,w 2.OE-09 

sw 1.1E-09 
ssw 9.7E- 10 

S 1 .2E-09 
SSE 2.3E-09 

SE 3 .8E-09 
ESE 4.OE-09 

E 4.7E-09 
ENE 4.6E-09 

N E  4.OE-09 
NNE 2.5E-09 

2.4E-09 
1 .6E-09 
1.6E-09 
1.7E-09 
2.8E-09 
2.8E-'09 
1.6E-09 
1.4E-09 
1.7E-09 
3.3E-09 
5.4E -09  
5.8E-09 
6.7E-09 
6.5E-09 
5.7E-09 
3.5E-09 

3.1E-09 
2.OE-09 
2.OE-09 
2.2E-09 
3.6E-09 
3.5E-09 
2.OE-09 
1.8E-09 
2.1E-09 
4.3E-09 
7.1E-09 
7.5E-09 
8.7E-09 
8.4E- 09 
7.3E-09 
4.6E-09 

3.2E-09 
2.1E-09 
2.1E-09 
2 .3 E, - 0 9 
3;7E-09 
3.6E-09 
2.l.E-09 
1.8E-09 
2.2E-09 
4.5E-09 
-7.3 E - 09 
7.7E-09 
9.OE-09 
8.6E-09 
7.5E-09 
4.7E-09 

2 .8E-09 
1.8E-09 
1.8E-09 
2.OE-09 
3.3E-09 
3 .2E-09 
1.9E-09 
1.6E-09 
1 .9E-09 
3.9E-09 
6.4E-09 
6.8E-09 
7.9E-09 
7.6E-09 
6.6E-09 
4.1E-09 

3.8E-09 
2.4E-09 
2.5E-09 
2.7E-09 
4.4E-09 
4.3E-09 
2.5E-09 
2 . l E - 0 9  
2.6E-09 
5.3E-09 
8.7E-09 
9.2E-09 
1.1E-08 
1 .OE-08 
8.9E-09 
5.5E-09 

O O Q 4 5 4  



I 6 2 0  

C A P 8 8 -  P C  

Ve rs ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-R.adon I n d i v i d u a l  Assessment 
Apr 8, 1998 2:27 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose Equi V a l  e n t  
(mrem/year) 

4.24E-03 

. -  

A t  T h i s  L o c a t i o n :  882 Me te rs  East 

Source Category:  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: ' 1997 

Comments: 1997 NESHAP Demonstrat ion'  
WASTE PIT 5 [ G Z ]  

Datase t  Name: 97-2016-62 
Da tase t  Date: Apr 8. 1998 2:22 pin 

Wind F i  1 e: WNDFI  LES\97STAR. WND 



A p r .  8, 1998 2:27 pm 

M A X I M A L L Y  EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  882 Me te rs  East 
L i f e t i m e  F a t a l  Cancer R isk :  3.67E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 

(mrem/y) 
. E q u i v a l e n t  

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.40E-05 
1.47E-05 
3.86E- 03 
1.93E-02 
1.39E-05 
4.80E-02 
5.76E-05 

4.24E-03 

SYNOPSIS 
Page 1 



Apr 8 ,  1998 2:27 pm 
a 

Nucl i de C1 a s s  

U - 234 
u-235 
U-236 
U-238 
RA-226 
RA - 228 
TH-228 
TH - 230 

, TH-232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  DURING THE YEAR 1997 

s'i ze 
- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .PO 
1.00 
1.00 
1.00 

Source 
#1 

C i  /y  
TOTAL 
C i  /y  

4.2E-07 
1.7E-08 
4.3E-08 
3.1E-07 
2.7E-07 
3.4E-08 
4.3E-08 
4 - 9 E - 0 6  
3.4E-08 
3.2E-07 

4.2E-07 
1.7E-08 
4.3E-08 
3.1E-07 
2.7E-07 
3.4E- 08 
4.3E-08 
4.9E-06 
3.4E-08 
3.2E-07 

SITE INFORMATION 

Tem'p e r a t u r e : 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng He i  g h t  : 

11 degrees  C 

950' rn 

S Y N O P S I S  
Page '  2 

, 

4 



Apr 8, 1998 2 :27  pm 

Source Number: 1 

Page 3 

SOURCE I N F O R M A T I O N  

Source ,Height (m): 1.00 
A r e a  ( s q  m): 1.82E+03 

Plume R ise  
Momentum (m/s 1 : O.OOE+OO 
( E x i t  Vel o c i  t y  1 

t AGR I CULTURAL DATA 

Vegetable M i  1 k Meat 

F r a c t i o n  Home Produced : 0.700 0.399 0.442 
0.601 0.558 

F r a c t i o n  Imported: . 0.000 0.000 0.000 
F r a c t i o n  F rom Assessment A r e a :  0.300 

Food Ar rays  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1086 989 1469 2446 2959 1948 3028 1043 2198 2743 
2795 1095 2003 882 1182 1272 . 1225 1885 1906 1730 

9 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  . R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  8 ,  1998 2:27 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL.MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 

. S t a t e :  OH Z i p :  45253-8704 
C i t y :  CINCINNATI 

S o u r c e . C a t e g o r y :  REMEDIATION SITE 
.Source Type:  Area  

E m i s s i o n  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WASTE P I T  5 CG21 

D a t a s e t  Name: 9 7 - 2 0 1 6 - 6 2  
D a t a s e t  Date :  A p r  8 ,  1998 2:22 pm 

Wind F i l e :  WNDFI LES\97STAR.'WND 

1 6 2 0  '.. - 

000459 



Apr 8 ,  1998 2:27 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I nd i v i  d u a l  

( m  rem/y 1 

SUMMARY 
Page 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.40E-05 
1.47E-05 
3.86E - 03 
1.93E-02 
1.39E-05 

-4.80E-02 
5.76E-05 

4.24E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

7.35E-05 
4.17E-03 
1.69E- 11 
5.01 E -D7 
4.24E- 03 
5.01E-07 

4.24E- 03 

a 
I 



A.pr 8,  1998 2:27 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

. S e l e c t e d  
I nd i v i.d ua 1 

( m  rem/y 1 

U-234 
U-235 
U-236 

' U-238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

1.80E-04 
7.02E-06 
1.76E-05 
1.20E-04 
1.49E-05 
7.17E-07 
3.42E-05 
3.83 E -  03 
3.79E-05 
7.46E- 08 

4.24E-03 

SUMMARY 
Page 2 .  

000461 
I .  



SUMMARY 
Page 3 

Apr  8, 1998 2:27 pm 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
. T o t a l  L i f e t i m e  

Cancer  F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

3.26E-09 
2.14E-09 
2.36E-12 
2.23E- 11 
3'. H E - 0 8  
1.61E-11 
1.69E-11 
1.00E-10 

* 1 .15E-11 
5.6 5E .- 1 1 
1 . 4 l E - 1 1  

TOTAL 3.67E-08 

Pathway 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION . 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NT E RNA L 
EXTERNAL 

TOTAL 

Se l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.83E-10 
. 3.64E-08 

3.84E - 16 
1 .13E-11 
3.67E-08 
1 .13E-11 

3.67E-08 

. h .,,. : 
2 :.> . ' 
., :. 



A p r  8,  1998 2:27 pm 

N U C L I D E  R I S K  SUMMARY 

N u c l  i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U-234 
U-235 
U-236 
U - 2 3 8  
RA-226 , 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

2.32E-09 
9.23E- 11 
2.27E- 10 
1.56E-09 
2.06E-10 
7.54E - 12 
6.85E- 10 
3 .14E-08 
2.13E-10 
2.49E-12 

3 .67E-08 



Apr  8, 1998 2:27 pm SUMMARY 
Page 5 

INOIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1086 989 1469 2446 2959 1948 3028 

N 
NNW 

NW 
WNW 

w s w  
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

w .  

9 .8E-04 
6.3E-04 
6.4E- 04 
7.2E- 04 
1 .2E-03 
1 .1E-03 
6.2E-04 
5.4E-04 
6.7E-04 
1.4E-03 
2.3E-03 
2.5E-03 
2.8E-03 
Fgr 2.7E-03 
, .;:.: ,:::@S 
1.4E-03 
...... 5s; ..., ; .... ;::::: ,._.: .,.,.; 

,1 .2E-03 
7,. 4 E - 04 
7.6E-04 
8.5E-04 
1.4E-03 
1.3E-03 
7.3E - 04 
6.4E-04 
8.OE-04 
1.7E-03 
2.8E-03 
2,.9E-03 
3.3E- 03 
3.2E-03 
2.7E-03 ~~~~~~-~~ 
j: ..... .x:::..:.:. ................ 

5 .6E-04 
3.6E-04 
3.6E- 04 
i. 4.OE-04 .................................. 

6 .2E-04 
3.6E-04 
3.1E-04 
3 .8E-04 
7.8E-04 
1.3E-03 
1.4E-03 
1.6E-03 
1.5E-03 
1.3E-03 . 

8 .1E-04 

. $~~~~&! 
I ....... 2: ...... 

2 .2E-04 
1.4E-04 
1.4E-04 
1.6E-04 
2 .5E-04 
2.5E-04 
1.5E-04 
1 .3E-04 
1 .5E-04 
3.OE-04 
4.8E-04 

6.OE-04 
5.8E-04 
5.1E-04 
3.2E-04 

gy.+?$@& 
: ...... *;2. .:j.. . .-:..'..>:,.: 

1 .6E-04 
1 .OE-04 
1.OE-04 
1.l .E-04 
1.8E-04 
1 .8E-04 
l . l E - 0 4  
9.OE-05 
l . l E - 0 4  
2.1E-04 
3.4E-04 
3.6E-04 
k&oB&+Q,g 
4 . 1 ~ - " 0 4  
3.6E-.04 
2.3E-04 

............................ ............... 

3.3E-04 
2.1E-04 
2.1E-04 
2.4E - 04 

1 .9E-04 
2.3E- 04 
4.5E-04 
7.4E- 04 
7.8E-04 
9.1E-04 
8.8E- 04 
7.6E-04 
4.8E-04 

1.5E-04 
9 .8E-05 
9.9E-05 
1.1E-04 
1.7E-04 
1.7E-04 
1.OE-04 
8.7E-05 
1 .OE-04 
.................................. 2.OE-04 :pzE:@4 .... -.. 

3 .4E-04 
4.OE-04 
3.9E-04 
3.4E-04 
2.2E-04 

. .  ....... %. ........................... 

D i s t a n c e  ( m )  

o i  r e c t i  on  1043 2198 2743 2795 1095 2003 882 

........... 
N 2 . 6 ~ - 0 4  i . s ~ - o s  ~ ~ - 0 4  3 .1E-04 1.5E-03 

NNW 1 .7E-04 1.2E-04 l . l E - 0 4  2.OE-04 9.4E-04 
NW 6.9E-04 1 .7E-04 1.2E-04 ' l . l E - 0 4  6 .3E-04 2.OE-04 

WNW 7.7E-04 1.9E-04 1.3E-04 1.2E-04 7.1E-04 2 .2E-04 
W 1.2E-03 3.1E-04 2.1E-04 2.OE-04 l . l E - 0 3  

W S W '  l . l E - 0 3  3.OE-04 2.1E-04 2.OE-04 1.OE-03. 
sw 6.6E-04 1 .8E-04 1.2E-04 1.2E-04 6 .1E-04 
ssw 5.8E-04 1 .5E-04  1.OE-04 9 .9E-05 5 .3E-04 1 .8E-04 8 .1E-04 

S 7 .2E-04 1 .8E-04  1.2E-04 1 .2E-04 6.6E-04 2 .1E-04 1.OE-03 
SSE 1.5E-03 2.4E-04 2.3E-04 1 .4E-03 4.3E-04 2.1E-03 

SE 2.5E-03 3.9E-04 3.8E-04 2.3E-03 6 .9E-04 3 .5E-03 
ESE 2.7E-03 2.4E-03 7.4E-04 3.7E-03 

.&k . E 3.OE-03 7.3E-04 2.8E-03 8 .6E-04 4.2E-03 
QQ+ " ' ENE 2.9E-03 7.OE-04 4 .7E-04 4.6E-04 2.6E-03 8.3E-04 4.OE-03 
0 .  N E  . 2 .5E-03 6.1E-04 4.1E-04 4.OE-04 2.3E-03 .7 .2E-04 3 .4E-03  

NNE 1.5E-03 3.9E-04 2.6E-04 2.5E-04 1 .4E-03 4.5E-04 2 .1E-03 
. .  



I Apr 8, 1998 2:27 pm 

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways) 

SUMMARY 
Page 6 

D i s t a n c e  (rn) 

D i  r e c t i  on 1182 1272 1225 1885 1906 1730 

N 
NNW * 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
€NE 

N E  
NNE 

8.4E-04 F*)y$$p$ :~,:&.;.,:~~ .... :: .... 
5.5E-04 
6.1E-04 
9.9E-04 
9.2E-04 
5.3E-04 
4.7E-04 
5.8E-04 
1.2E-03 
2.OE-03 
2.1E-03 
2.4E-03 
2.3E-03 
2.OE-03 
1.2E-03 

........................................... 7.3E-04 
4.7E-04 

5.3E- 04 
8.6E-04 
8.OE-04 
4.7E-04 
4.1E-04 
5.OE-04 
1 .OE-03 
1.7E-03 
1.8E-03 
2.1E-03 
2 .  OE- 03 
1.7E-03 
1.1E-03 

j ~ ~ ~ a - ~ ~  
::..:.>%..: ...................... 

7.8E-04 
.......... 5.OE-04 
j :.,,.,: ~~~,~~.,:,:~-.~,,~.::,,~ 

.5.7E-04 
9.2E-04 
8 .6.E - 04 
5.OE-04 
4.4E-04 
5.4E-04 
1.1E-03 
1.9E-03 
2.OE-03 
2.2E-03 
2.1E-03 
1.8E-03 
3:1E-03 

gp~p@ 
3.5E-04 
2.3E-04 
2.3E-04 
2.5E-04 
4.1E-04 
y..pfj$ 4.OE-04 
:. ..:g:::,; .... :<z:.::.,:::,.: 
2.OE.-04 
2.4E-04 
4.8E-04 
7.9E-04 
8.4E-04 
9.7E-04 
9.4E-04 
8.2E- 04 
5. I E - 0 4  

3.4E-04 
2.2E- 04 
2.2E- 04 
2.5E-04 
4.OE-04 
3 ,. 9 E - 04 
~ ~ * ~ ~ ~ i Q l i  
1.9E-04 
2.4E-04 
4.7E-04 
7.7E-04 
8.2E-04 
9.5E-04 
9.2E-04 
8. O E -  04 
5.OE-04 

................................. 
...................... 

4.1E-04 
2.7E-04 
2.7E-04 
3.OE-04 
4.8E-04 
4.6E-04 
2.7E-04 
2.3E-04 
2.8E- 04 
5.7E-04 
9.4E- 04 
1.OE-03 
1.2E-03 
1.1E-03 

6.OE-04 
~ * ~ ~ " ~ ~  
...................... 



Apr  8, 1998 2:27 pm SUMMARY 
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INDIVIDUAL LIFETIME RI .SK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i  r e c t i  on 1086 989 1469 2446 2959 1948' 3028 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE,  

N E  
NNE 

8.4E-09 
5.4E-09 
5.5E-09 
6.2E-09 
1.OE-08 
9.2E-09 
5.3E-09 
4.7E-09 
5.8E-09 
1 .2E-08 
2.OE-08 
2.1E-08 
2.4E-08 
2.3E-08 
2.OE-08 
1.2E-08 

1.OE-08 
6.4E-09 
6.5E-09 
7.3E-09 
1.2E-08 
1 .1E-08 
6.3E-09 
5.5E-09 
6.9E-09 
1 .4E-08 
2 .4E-08 
2.5E-08 
2.9E-08 
2.7E-08 
2.4E-08 
1 .4E-08 

4 . 8 E - 0 9 .  
3 .1E-09 
3.1E-09 
3.5E-09 
5.6E-09 
5.3E-09 
3.1E-09 
2 .7E-09 
3.3E-09 
6.8E-09 
1.1E-08 
1 .2E-08 
1.4E-08 
1.3E-08 
1.1E-08 
7.OE-09 

1.9E-09 
1.2E-09 
1.2E-09 
1.3E-,09 
2.2E-09 
2.2E-09 
1 .2E-09 
l . l E - 0 9  
1 .3E-09 
2 .6E-09 
4.2E-09 
4.4E-09 
5.2E-09 
5.OE-09 
4.4E-09 
2.7E-09 

1 .3E-09 
8.6E-10 
8.6E-  10 
9.4E- 10 
1 .5E-09 
1 .5E-09 
8.9E-10 
7.5E-10 
9.OE-10 
1.8E-09 
2.9E-09 
3.1E-09 
3.6E-09 
3.5E-09 
3.1E-09 
1.9E-09 

2.8E-09 
1.8E-09 
1.8E-09 
2.OE-09 
3.3E-09 
3.2E-09 
1.8E-09 
1 .6E-09 
1.9E-09 
3.9E-09 
6.4E-09 
6.8E-09 
7.9E-09 
7.6E-09 
6.6E-09 
4 . l E - 0 9  

1 .3E-09 
8.2E-  10  
8.2E- 10 
9.OE-10 
1.5E-09 
1 .5E-09 
8.5E-10 
7 .2E-10 
8 .6E-10 
1.7E-09 
2.8E-09 
2.9E-  09 
3.5E-09 
3.4E-09 
2.9E-09 
1.9E-09 

D i s t a n c e  (m) 

D i  r e c t i  on 1043 2198 2743 2795 1095 2003 882 

N 9.1E-09 
NNW 5.8E- 09 

NW 5.9E-09 
W N W  . 6 .6E-09 

W 1 .1E-08 
w s w  9 .9E-09 

sw 5.7E-09 
ssw 5.OE-09 

S 6 .2E-09 
SSE 1 .3E-08 

SE 2.2E-08 
ESE 2 .3E-08 

E 2 .6E-08 
ENE ' ' * 2 ;5E-08 

NE 2.1E-08 
NNE 1.3E-08 

2.3E-09 
1.5E-09 
1.5E-09 
1.6E-09 
2.6E-09 
2.6E-09 
1.5E-09 
1.3E-09 
1.5E-09 
3.1E-09 
5.1E-09 
5.4E-09 
6.3E-09 
6.1E-09 
5.3E-09 
3.3E-09 

1 .5E-09 
9.8E-10 
9.9E-10 
1 .1E-09 
1.8E-09 
1.8E-09 
1 .OE-09 
8.6E-10 
1 .OE-09 
2.1E-09 
3.3E-09 
3.6E-0.9 
4.2E-09 
4.1E-09 ' 

3 .5E-09 
2.2E-09 

1.5E-09 8.3E-09 
9.5E-10 5.3E-09 
9.5E-10 5.4E-09 
1.OE-09 6.1E-09 
1.7E-09 9.8E-09 
1.7E-09 9.1E-09 
9.8E-10 . 5.2E-09 
8.3E-10 . 4 .6E-09 
1.OE-09 5.7E-09 
2.OE-09 1.2E-08 
3;2E-09 2.OE-08 
3.4E-09 2 .1E-08 
4.OE-09 2.4E-08 
3.9E-09 2.3E-08 
3.4E-09 2.OE-08 
2.2E-09 1.2E-08 

2.7E-09 
1.7E-09 
1.7E-09 
1.9E-09 
3.1E-09 
3.OE-09 
1 .8E-09  
1.5E-09 
1.8E-09 
3.7E-09 
6.OE-09 
6.4E-09 
7.4E-09 
7.2E-09 
6.2E-09 
3.9E-09 

1.3E-08 
8 .1E-09 
8 .3E-09 
9.3E-09 
1.5E- 08 
1.4E-08 
7.9E- 09 
7.OE-09 
8.7E-09 
1.8E-08 

'3.1E- 08 
3.2E-08 
3.7E-08 
3.5E-08 
3 .  O E -  08 
1.8E-08 



Apr 8, 1998 2:27 pm 

INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 8 

Distance (m) 

Direction 1182 1272 1225 1885 1906 1730 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ES E 
E 

ENE 
NE 

NNE 

7.2E-09 
4.6E-09 
4.7E-09 
5.3E-09 
8.5E-09 
7 .'9 E - 09 
4.6E-09 
4.OE-09 
5.OE-09 
1.OE-08 
1 .,7E-O8 
1.8E-08 
2.1E-08 
2. OE- 08 
1. 7.E-08 
1.OE-08 

6.3E-09 
4.1E-09 
4.1E-09 
4.6E-09 
7.4E-09 
6.9E-09 
4.OE-09 
3.5E-09 
4.3E-09 
9.OE-09 
1 SE-08 
1.6E-08 
1.8E-08 
1.7E-08 
1.5E-08 
9.1E-09 

6.8E-09 
4.3E-09 
4.4E-09 
4.9E-09 
8.OE-09 
7.4E-09 
4.. 3E-09 
3.8E-09 
4.7E-09 
9.7E-09 
1.6E-08 
1.7E-08 
1.9E- 08 
1.8E-08 
1.6E- 08 
9.8E-09 

3.OE-09 
1.9E- 09 
2.OE-09 
2.2E.-09 
3 5E-09 
3.4E-09 
2.OE-09 
1.7E- 09 
2.1E-09 
4.2E-09 
6.8E- 09 
7.2E-09 
8.4E-09 
8.1E-09 
7.OE-09 
4.4E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.3E-09 
1.9E-09 
1.6E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7.1E-09 
8.2E-09 
7.9E-09 
6.9E-09 
4.3E-09 

3.5E-09 
2.3E109 
2.3E-09 
2.5E-09 
4.1E-09 
4.OE-09 
2.3E-09 
2.OE-09 
2.4E- 09 
4.9E-09 
8.1E-09 
8.6E-09 
9.9E-09 
9.5E-09 
.8.3E- 09 
5.1E-09 
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V e r s i o n  1.00 

C l e a n  A i r  Ac t  Assessmen t  Package - 1 9 8 8  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Apr 20, 1998  7 :57  a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400  WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

A t  T h i s  L o c a t i o n :  609 M e t e r s  E a s t  

S o u r c e  C a t e g o r y : .  REMEDIATION SITE 
S o u r c e  T y p e :  A r e a  

E m i s s i o n  Y e a r :  1997 

Comments: 1 9 9 7  NESHAP D e m o n s t r a t i o n  
WPRAP - R a i l y a r d  [ G l l  

D a t a s e t  Name: 97 -Z036a-RR-G1 
D a t a s e t  D a t e :  A p r  20, 1 9 9 8  7:50 am 

Wind F i  1 e:  WNDFI  LES\97STAR. WND 



Apr  .20, 1998 7:57 am 

MAXIMALLY X S 

S Y N O P S I S  
Page 1 

ID1 V I DUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  609 M e t e r s  Eas t  
L i f e t i m e  F a t a l  Cancer R i s k :  1.53E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  V a l  e n t  

Organ (mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 

RMNDR 

EFFEC 

ENDOST 

3 . l l E - 0 3  
3.55E-03 
1.50E-01 
9.09E+00 . 
3.02E- 03 

7.73E-02 
1.96E+00 

1.19E+00 



Apr 20, 1998 7:57 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  
-- 

U-234 Y 1.00 
U-235 Y 1.00 
U-236 Y 1 .00 
U - 238 Y 1.00 
RA-226 w 1.00 
RA - 228 w 1 .00 
TH-228 . Y 1 . 0 0  
TH - 230 Y 1 .00 
TH - 232 Y 1.00 
TH - 234 Y 1.00 

C i  /y C i  /y 

5.7E-04 5.7E-04 
3.OE-05 3.OE-05 
2.2E-05 2.2E-05 
6.3E-04 6.3E-04 
4.OE-07 4.OE-07 
1.6E-06 1.6E-06 
1.7E-05 1.7E-05 
5.OE-05 5.OE-05 
2.7E-06 2.7E-06 
2.5E-03 2.5E-03 

SITE INFORMATION 

Tempera ture :  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei g h t  : 950 m 

S Y N O P S I S  
Page '  2 



Apr  20, 1998 7:57 am ' S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source  Number: 1 

' Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  9.78E+04 

Plume R i s e  
P a s q u i l l  C a t :  A .  B C D E .  F G 

Zero :  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vege tab le  , M i l k  Meat 
- 

F r a c t i o n  Home Produced: . 0 .700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

e 
Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  

D e f a u l t  V a l  ues used. ' 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

609 648 1693 1601  1461 1602 1811 1891 1926 2067 
2060 2040 1899 1876 2373 1791  1288 1234 1125 952 



C A p 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr 2 0 , ' 1 9 9 8  7:57 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL-MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704  

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S ta t ' e :  OH Z i p :  45253-8704  

S o u r c e . C a t e g o r y :  REMEDIATION S I T E  
S o u r c e  Type:  A rea  

E m i s s i o n  Year :  1997 ' 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WPRAP - R a i l y a r d  CG11 

D a t a s e t  Name: 97 -ZO36a-RR-G l  
D a t a s e t  D a t e :  Apr 20 ,  1998 7:50 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  20, 1998 7:57 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel  e c t e d  
I n d i v i d u a l  

Organ (mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

3.11E-03 
3.55E-03 
1.50E-01 

3.02E-03 

7.73E-02 

9.09E+00 

1.96E+00 

EFFEC 1.19E+00 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel .ected . , 

I n d i v i d u a l  , . 
Pathway 5 (mrem/y 1 

INGESTION 5.49E-02 

A I R  I M M E R S I O N  ' 9.53E-08 
GROUND SURFACE 6.35E- 04 

EXTERNAL 6.35E-04 

INHALATION ' 1.14E+00 

INTERNAL 1.19E+00 

TOTAL 1.19E+00 

SUMMARY 
Page 1 



.Apr 20, 1998 7:57 am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

S e l  e c t e d  
I nd.i v i  d u a l  

(mrem/y 1 

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH- 230 
TH-232 
TH-234 

TOTAL 

5 .15E-01 
2.58E-02 
1 .89E-02 
5 .12E-01 ' 

4 .53E-05 
7.07E-05 
2.84E- 02 
8.36E-02 
6.40E - 03 
1.22E-03 

1.19E+00 

SUMMARY 
P a g e  2 

000474 



A p r  2 0 ,  1998 7:57 a m  

C 

Cancer  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

SUMMARY 
Page 3 

K SUMMARY 

S e l e c t e d  I n d i v i d u a l  

F a t a l  Cancer  . R i s k  
. T o t a l  L i f e t i m e  

1.45E-07 
9.57E- 08 
7. O O E -  10 
7.97E-09 
1.48E-05 
5.26E-09 
1.39E-08 
6.76E-09 

‘3 .05E-09 
1 .60E-07 
3.73E- 09 

1.53E-05 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  . 

F a t a l  Cancer  R i s k  

2.91E-07 
1 .50E-05 
2.12E-12 
1.46E-08 
1.52E-05 
1.46E-08 

1.53E-05 



I 6 2 0  

Apr 20, 1998 7:57 am 

NUCLIDE R I S K  SUMMARY 

Nucl i de 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

SUMMARY 
Page 4 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

6.66E-06 
3.40E-07 
2.45E-07 
6.68E-06 
6.39E-10 
7.52E-10 
5.70E-07 
6.86E-07 
3.61E-08 
4.14E-08 

1.53E-05 

I 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuclides a n d  P a t h w a y s )  

SUMMARY 
Page 5 

Distance ( m )  

Di r e c t i  on 609 648 1693 1601 1461 1602 1811 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4 .2E-01  
~*~~~~~ . E -<'O.l 

3.3E-01 
4 .7E-01 
4 .2E-01 
2 .7E-01 
2 .4E-01 
3 .2E-01 
6 .2E-01 
9 .8E-01 
1.1E+00 

1.1E+00 
1.2E+00 

9 .5E-01  
6 .2E-01  

3 .7E-01 
2 .5E-01 

2.8E-01 
4 .2E-01 
3 .8E-01 
2 .4E-01 
2 .1E-01 
2 .8E-01 
5 .5E-01 
8 .7E-01 
9 .6E-01 

9 .9E-01 
8 .4E-01 
5 .4E-01 

~~~~:~~~ ':. .......... 
...................................... 

1.1E+00 

5.9E-02 
3 .9E-02 
3.9E-02 

6.9E-02 
6.6E-02 
3.9E-02 
3.4E-02 
4 .1E-02 
8 .2E-02 
1 .3E-01  
1.4E.01 
1 .6E-01  
1 .6E-01  
1 .4E-01 
8.5E-02 

.... &$;;~$@& ...* 
:... ....w... .Q .......... ..A,. 

6. 5E-02 
4.3E-02 
4.3E-02 
4.8E-02 
i..:*:... ... :?:: .. ;... 
7.3E-02 
4.3E-02 
3.8E-02 
4.6E-02 
9.1E-02 
1.5E-01 
1.6E-01 
1 .8E-01  
1 .7E-01  

$yg$@E@Z. 

l . S E - ' O l  
9.4E-02 

7.7E-02 
5.1E-02 
5.1E-02 
5.7E-02 

8.6E-02 
5.1E-02 
4.4E-02 
5.4E-02 
1 .1E-01 
1 .8E-01 
1.9E-01 
2 . 1 E - d l  
20.OE-01 
1 .8E-01 
l . l E - 0 1  

@$j,@.?@Q 
:.. s.?::.. .. :... ..E+ ....... 

6 .5E-02 
4 .3E-02 
4.3E- 02 
4.8E-02 
7.6E-02 
7.3E- 02 :w.;sEzflz . - , *  :,.. -... .... 

3 .8E-02 
4.6E-02 
9.1E-02 
1 .5E-01  
1 .6E-01 
1 . 8 E - 0 1  
1 .7E-01  
1 .5E-01  
9 .4E-02 

.......................................... 

............ ...................... .... 

5.2E-02 
3.5E-02 
3.5E-02 
3.9E- 02 

5.9E-02 

3.1E-02 
3 .7E-02 
7.2E-02 
1 .2E-01 
1 .2E-01 

6 . l E - 0 2  

~ ~ B ~ D ~  
........ 3;:; ....... ; .... >: ........... 

1 :4E-01  
1 .4E-01  
1 .2E-01 
7.5E-02 

Distance ( m )  

Direct ion 1891 1926 2067 2 0 6.0 2040 1899 1876 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 

4.9E-02 
3.2E-02 
3.3E-02 
3 .6E-02 
5.6E-02 
5. 5E-02 
3.3E-02 

3 .4E-02 
6.6E-02 
l . l E - 0 1  

~ . ~ ~ ~ - . ~ ~  
... +:. ............... 

4 .7E-02 
3.1E-02 
3 .1E-02 
3.4E-02 
5.4E-02 
5.3E-02 
3.2E-02 

3 .3E-02 
6 .4E-02 
1 .OE-01 

...................... 
~0~~~~~~ 

4.1E-02 
2.8E-02 
2.8E-02 
3.OE-02 
4.8E-02 
4.  ?E-02 
2.8E-02 

2.9E-02 
5.6E-02 
9.OE-02 

~~~~~~~ 

........ ...................... 

4.2E-02 
2.8E-02 
2.8E-02 , 

3.1E-02 
4.8E-02 
4.7E-02 
2.8E- 02 

2.9E- 02 
5.6E-02 
9.OE-02 

................................... @$$@g$$B . 
zr ......................... 

~~~~~ ~~~ 

4 .2E-02 
2.8E-02 
2.9E-02 
3.1E-02 

4.8E-02 
2.9E-02 

3.OE-02 
'5 .7E-02 
9 .2E-02 

4.9E-02 

:+&p$g?g$ . . . .  
... ,:*:;.:.;. ..:::-:.. ..... ..: 

~~~~ 

4 .8E-02 
3 .2E-02 
3.2E-02 
3 .  5E-02 
5.6E-02 
5 .5E-02 
3 .3E-02 
2 .8E-02 
:?gq@QZ I.:. .. 

6 .6E-02 
1 .1E-01  

............................. 
....................... 

4 .9E-02 
3.3E-02 
3.3E-02 
3.6E-02 
5.7E-02 
5.6E-02 
3.3E-02 
2.9E-02 
:p;:z$.!$-::@.z 
6.7E-02 
1 .1E-01  

......................... ..................... 
:. . ,.:.$<... ..:..:::::A,. ,.:.. .. 

ESE l . l E - 0 1  l . l E - 0 1  9.5E-02 9.6E-02 9.8E-02 l . l E - 0 1  1 .2E-01  
E 1 .3E-01  1 .3E-01 l . l E - 0 1  1 .1E-01  l . l E - 0 1  1 .3E-01  1.3E-01 

,. ENE 1 .3E-01 1 .2E-01 l . l E - 0 1  1 .1E-01 l . l E - 0 1  1 .3E-01  1 .3E-01 
' 1 . l E - 0 1  l . l E - 0 1  9.4E-02 9.4E-02 9.6E-02 l.lE-01 l . l E - 0 1  QQk&Ti' . NNE NE 
7.OE-02 6.7E-02 5.9E-02 6.OE-02 6.1E-02 6 .9E-02 7.1E-02 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  2373 1791 1288 1234 1125 952 

N 
NNW * 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

3 .3E-02 
2.2E-02 
2.2E-02 
2.4E-02 
3.8E-02 
3.8E-02 
2.3E-02 
2.OE-02 
2.3E-02 
. ::#<qg#Qiz 
7.OE-02 
: : .:::*::.:.... . . . . . . . . . . . . 

7 .5E-02 
8 .7E-02 
8.4E-02 
7.4E-02 
4.7E-02 

5 .4E-02 
3 .5E-02 
3.6E-02 
3.9E-02 
6.2E-02 
6.OE-02 
3.6E-02 
3.1E-02 
.. 3 .7E-02 . . . . . . . . . . . . . , . , . , , . , :g$@cQz 
1 .2E-01 
1 .3E-01 
1 .5E-01 
1.4E-01 
1.2E-01 
7.7E-02 

. . . . . . . . . . . . . . . . . . . . 
?.. , ,$::.:..:. ._.. 2: .:. . .. 

9.7E-02 
6.3E-02 
6.4E-02 
7.2E-02 
1.1E-01 
1.1E-01 
6.3E-02 
5.5E-02 
6.8E-02 

~~~~~~~ 1 .4E-01 

2.4E-01 
2.7E-01 
2.6E-01 
2.3E-01 
1.4E-01 

*: :.... -.' . ......... .... . . ...................... ....__ ._ 

1 .1E-01  
6.9E-02 
6.9E-02 
7.8E-02 
1 i 2 E - 0 1  
1 .2E-01 
6.8E-02 
6.OE-02 
7.3E-02 
1 .5E-01 

2 .6E-01 
3.OE-01 
2 .8E-01 
2 .4E-01 
1 .5E-01 

i".:.:.:.:.:... .-....... ,.....,.,.. .,. ~~~~"~~ 

1.2E-01  
8 .1E-02 
8.2E-02 
9.2E-02 
1.5E-01 
1 .4E-01 
8.OE-02 
7. O E -  02 
8.6E- 02 
1 .8E-01  
2 .9E-01 
3 .1E-01 
3 .5E-01 . . . . . . . . . . .i..i../i,..... ... 
:@3Egaz .: . . ....._ 

2 .9E-01 
1.8E-01 

. . . . . . . . . . . 

... ... .. . _... . .. ... . . ... 

1 .7E-01 
1 .1E-01 
1 .1E-01 
1 .2E-01 
2.OE-01 
1 .8E-01 
1 .1E-01  
9.4E-02 
1 .2E-01 
2 .4E-01 
4.OE-01 
4.3E-01 
4.8E-01 

: . _, . . ::;>.. . . . . . . ::,;;-;;.,:..::,,:; . . , 
2 .4E-01 

pFp$$ 4 t . 6 . E  - 0 1  
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on 609 648 1693 1601 1461 1602' 1811 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
. E N E  

NE 
NNE 

5 .4E-06 
3 .6E-06 
3. 5E-06 
4 .2E-06 
6.OE-06 
5.4E- 06 
3 .  SE-06 
3.OE-06 
.4.1E-06 
8.OE-06 
1 .3E-05  
1 .4E-05 
1 .5E-05 
1.4E-05 
1 .2E-05 
7.9E-06 

4 .7E-06 
3 .2E-06 
3.1E-06 
3.6E-06 
5.3E-06 
4.8E-06 
3.OE-06 
2.7E-06 
3 .5E-06 
7.OE-06 
1.1E-05 
1.2E-05 
1 .3E-05 
1 .3E-05 
l . l E - 0 5  
6.9E-06 

7.3E-07 
4.8E-07 
4.8E-07 
5.3E-07 
8.6E-07 
8.3E-07 
4.8E-07 
4.2E-07 
5.1E-07 
1.OE-06 
1.7E-06 
1.8E-06 
2.OE-06 
2.OE-06 
1.7E-06 
l . l E - 0 6  

8.1E-07 
5.3E-07 
5.3E-07 
5.9E-.07 
9. 5E-07 
9.1E-07 
5.3E-07 
4.6E-07 
5.6E-07 
l . l E - 0 6  
1..9E-06 
2.OE-06 
2 .3E-06 
2 .2E-06 
1 .9E-06 
1.2E-06 

9.6E-07 
6.2E-07 
6.3E-07 
7.OE-07 
1.1E-06 
1.1E-06 
6.2E-07 
5.4E-07 
6.6E-07 
1.4E-  06 
2.2E-06 
2.4E-06 
2.7E-06 
2.6E-06 
2.2E-06 
1.4E-06 

8 .1E-07 
5.3E-'07 
5.3E-07 
5.9E-07 
9 .  5E-07 
9.1E-07 
5.3E-07 
4.6E-07 
5.6E-07 
1.1E-06 
1 .9E-06 
2.OE-06 
2.3E-06 

1.9E-06 
1.2E-06 

2.2E-06 

6.5E-07 
4.2E-07 
4.3E-07. 
4 .7E-07 
7.6E-07 
7.3E-07 
4.3E-07 
3.7E-07 
4.  5E-07 
9.OE-07 
1. 5E-06 
1.6E-06 
1.8E-06 
1.7E-06 
1. 5E-06 
9.4E-07 

D i s t a n c e  ( m )  

D i  r e c t i  on 1891 1926 2067 2060 2040 1899 1876 

N 6.OE-07 
NNW 3.9E-07 

NW 3 .9E-07  
W N W  4 .3E-07 

W 7.OE-07 
w s w  6.8E-07 

sw 4.OE-07 
ssw 3.4E-07 

S 4 .1E-07 
SSE 8 .3E-07 

S E  1 .3E-06 

E 1 .7E-06 
_ .  'ENE?: . "  ' 1 .6E-06 

ESE i . 4 ~ - 0 6  

I .  

. "  ' NE 1 .4E-06 
NNE 8 .7E-07 

5.8E- 07 
3 .8E-07 
3 .8E-07 
4.2E-07 
6.7E-07 
6.6E-07 
3 .8E-07 
3.3E-07 
4.OE-07 
8.OE-07 
1.3E-06 
1 .4E-06 
1.6E-06 
1. 5E-06 
1 .3E-06 
8 .4E-07 

5.1E-07 
3.3E-07 
3.3E-07 
3.7E-07 
5.9E-07 
5.8E-07 
3.4E-07 
2.9E-07 
3.5E-07 
6.9E-07 
, l . l E - 0 6  
1.2E-06 
1.4E-06 
1.3E-06 
1 .2E-06 
7.4E-07 

5 .1E-07 
3 .3E-07 
3 .4E-07 
3.7E-07 
5.9E-07 
5.8E-07 
3.4E-07 * 

2 .9E-07 
3.5E-07 
7.OE-07 
1 ;1E-06 
1 .2E-06 
1 .4E-06.  
1 .4E-06 
1.2E-06 
7.4E-07 

5 .2  E. - 0 7 
3 .4E-07 
3.4E-07 
3 .8E-07 
6.OE-07 
5.9E-07 
3.5E-07 
3.OE-07 
3.6E-07 
7.1E-07 
1.2E-06 
1.2E-06 
1.4E-06 
1.4E-06 
1.2E-06 
7.5E-07 

5.9E-07 6.'1E-07 
3.9E-07 4.OE-07 
3 .9E-07 4.OE-07 
4.3E-07 4.4E-07 
6.9E-07 7.1E-07 
6.7E-07 6.9E-07 
3.9E-07 4.OE-07 
3 .4E-07 3.5E-07 
4.1E-07 4.2E-07 
8.2E-07 8.4E-07 
1.3E-06 '1.4E-06 
1 .4E-06 1.5E-06 
1.6E-06 1.7E-06 
1.6E-06 1.6E-06 
1 .4E-06 1.4E-06 
8.6E-07 8.8E-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and 'Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  ( m >  

D i r e c t i o n  2373 1791 1288 1234 1125 952 

N 4.OE-07 
NNW 2 .6E-07 

NW 2.6E-07 
W N W  2.9E-07 

W 4 .6E-07 
wsw 4 .6E-07 

sw 2.7E-07 
ssw 2.3E-07 

S 2.8E-07 
SSE 5.4E-07 

SE 8 .8E-07 
ESE 9 .3E-07 

E 1 .1E-06 
ENE 1.1E-06 

N E  9.2E-07 
NNE 5.8E-07 

6.BE-07 1.2E-06 
4.3E-07 7.9E-07 
4.4E-07 8.OE-07 
4.8E-07 8.9E-07 
7.7E-07 1.4E-06 
7.5E-07 1.3E-06 
4.4E-07 7.8E-07 
3.8E-07 6.8E-07 
4.6E-07 8.4E-07 
9.2E-07 1.7E-06 
1.5E-06 2.9E-06 
1.6E-06 3.OE-06 
1.8E-06 3.5E-06 
1.8E-06 3.3E-06 
1.5E-06 2.9E-06 
9.6E-07 1.8E-06 

1.3E-06 
8.5E-07 
8.7E-07 
9 . 7E.- 0 7 
1.6E-06 
1.5E- 06 
8.5E-07 
7.4E-07 
9.1E-07 
1.9E-06 
3.1E-06 
3.3E-06 
3.8E-06 
3.6€-'06 
3.1E-06 
1.9E-06 

1.6E-06 2.1E-06 
1.OE-06 1.4E-06 
1.OE-06 1.4E-06 
l . l E - 0 6  1.6E-06 
1.8E-06 2.5E-06 
1.7E-06 2.3E-06 
1.OE-06 1.3E-06 
8.7E-07 1.2E-06 
l . l E - 0 6  1.5E-06 
2.3E-06 3.1E-06 
3.7E-06 5.1E-06 
3.9E-06 5.4E-06 
4.5E-06 6.2E-06 
4.2E-06 5.8E-06 
3.7E-06 .5.OE-06 
2.3E-06 3.1E-06 

. 
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Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T '  

Non - Radon, I nd i v i  dua l  Assessment 
, Apr 20,  1998 7:.57 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WItLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equi V a l  e n t  
(mrem/year) '  

1.58E+00 

A t  T h i s  L o c a t i o n :  528 Me te rs  Eas t  

Source Category:  REMEDIATION SITE 
Source Type: Area ' 

Em iss ion  Year:,  1997 

Comments: 1997 NESHAP Demons t ra t i on  
WPRAP - R a i l y a r d  CG21 

Da tase t  Name: 97-Z036a-RR-G2 ' 

Da tase t  Date:  Apr 20,  1998 7:52 am 
Wind F i . l e :  WNDFILES\97STAR.WND 

f . . .  
, I I! 

OOQ482  
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MAXIMALLY EXPOSED INDIVIDUAL 

SYNOPSIS  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  528 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.02E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
E q u i v a l e n t  

Organ (mrem/y 1 

4.04E-03 
4.62E-03 

R MAR 1.96E-01 

THYROID 3.93E-03 

RMNDR . . 9.98E-02 

GONADS 
BREAST 

LUNGS 1.20 E+O 1 

ENDOST 2.57E+00 

EFFEC 1.58E+00 



1620 

- 

Apr  20, 1998 7:57 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 1.00 . 5.7E-04 5.7E-04 
Y 1.00 3.OE-05 3.OE-05 
Y 1 .00 2.2E-05 2.2E-05 
Y 1.00 6.3E-04 6.3E-04 
W 1.00 4.OE-07 4.OE-07 
W 1.00 1.6E-06 1.6E-06 
Y 1 .00 1.7E-05 1.7E-05 
Y 1:OO 5.OE-05 5.OE-05 
Y 1.00 2.7E-06 2.7E-06 
Y 1 .00 2.5E-03 2.5E-03 

SITE INFORMATION 

Temperature:  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  He igh t :  950 m 

S Y N O P S I S  
Page' 2 
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Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source .He igh t  ( m ) :  1.00 
Area ( s q  m ) :  9.78€+04 

Plume R i s e  
P a s q u i l l  C a t :  A . B  C D E F G 

, Zero:  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetabl  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: . 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 . 0.601 0.558 

F r a c t i o n  Impor ted :  0 * 000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E ,  A N . D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  20,  1998 7:57 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 

, S t a t e :  OH Z i p :  45253-8704 
C i t y :  CINCINNATI 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
WPRAP - R a i l y a r d  CG21 

D a t a s e t  Name: 97-ZO36a-RR-GZ 
D a t a s e t  Date:  Apr 20, 1998 7:52 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i d ua 1 

Organ ( m rem/y 1 

SUMMARY 
Page 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNOR 

4.04E- 03 
4.62E-03 
1 .96E-01 

3.93E- 03 

9.98E-02 

1.20E+01 

.2.57E+00 

EFFEC 1.58E+00 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  . . 

I n d i v i d u a l  . . 
(mrem/y) 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

TOTAL 

7.08E - 02 

1.26E-07 
8.34E-04 

1.50E+00 . 

1.58E+00 
8.35E -04  

1.58E+00 
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U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH-234 

TOTAL 

SUMMARY 
Page 2 .  

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel e c t e d  
I nd i v i  dua l  

(mrem/y 1 

6.81E-01 
3.41E-02 
2.50E-02 
6.78E-01 
5.92E- 05 
9.21E-05 
3.76E-02 
1 . l l E - 0 1  
8.48E-03 
1.59E-03 

1.58E+00 



1 

Apr  20, 1998 7:57 am SUMMARY 
Page 3 

C A N C E R  R I S K  SUMMARY 

Sel  e c t e d  I n d i  v i  dua l  
. T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer R i s k  

LEUKEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

1.89E-07 
1.25E-07 
9.12E-10 
1.04E-08 
1.96E-05 
6.84E-09 
1.80E - 08 
8.86E- 09 

* 3.97E-09 
2.06E-07 
4.86E-09 

' TOTA L 2.02E-05 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 3.76E-07 
I NHALATI ON 1.98E-05 
A I R  I M M E R S I O N  2.81E- 12 
GROUND SURFACE . 1.92E-08 
INTERNAL 2.02E-05 
EXTERNAL 1.92E-08 

TOTAL 2..02E-05 



I 
I . 
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Nuc l  i d e  

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

TOTAL 

8 .81  E -  06 
4.50E- 07 
3.24E-07 
8.84E-06 
8.42E- 10 
9.85E- 10 
7. 5 5 E - 0 7  
9.08E-07 
4.78E-08 
5.45E-08 

2.02E-05 



. 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionucl ides and Pathways) 

Distance ( m )  

D i  r e c t i  on 528 1024 2294 1709 2138 2754 2604 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
E S E  

E 
ENE 

NE 
NNE 

..._..._... . . . . . . . . . . . . . . 
~~,~~~~ 

3 .9E-01 
3 .7E-01  
4 .5E-01 
6.OE-01 
5.5E-01 
3 .7E-01 
3 .2E-01  
4 .4E-01 
8 .4E-01 

*:.. .. . . . . . . . . . . . . . . . . . . . . 

1.3E+00 
1.5E+00 
1.6E+00 
1.5E+00 
1.3E+OO 
8 .4E-01  

1.5E-01 
9.4E-02 w$ypi:>o 2 
1 .1E-01 
1 .7E-01 
1 .6E-01 
9.3E-02 
8.2E-02 
1.OE-01 
2.1E-01 
3 .5E-01  
3,. 7E-01 
4 .2E-01 
3 .9E-01  
3.4E- 01  
2.1E-01 

...............I._.\ .. 
; (..... :.$;:.; ,;...;:-. 

3 .4E-02 
2.3E-02 
2.3E-02 
. 2 .5E-02 . . . . . . . . . . . . . . . . . . . . . :@qj$g@:z 
3.9E-02 
2.4E-02 
2.OE-02 
2.4E-02 
4.6E -02  
7.4E-02 
7.9E-02 
9.2E-02 
8.9E-02 
7.8E-02 ' 

5.OE-02 

b r l f . .  . : . :$A::.. _.: . :. 

5 .8E-02 
3.8E-02 
3 .8E-02 
4.2E-02 
6.7E-02 
6.5E-02 
3.8E-02 
3 :3 E -  02 
4.OE-02 
8. O E -  02 
1 .3E-01 . . . . . . . . . . . . . . . . . . . . . X D ' ~ ~ ~ ~ ~ ~  ;6E - 

1 .5E-01 
1 .3E-01 
8.3E-02 

3.9E-02 
2.6E-02 
2.6E-02 
2:8E-02 
4.5E-02 
4.4E-02 
2.6E-02 
2.3E-02 
2.7E-02 
5.2E-02 
8.4E-02 
8.9E-02 :p::"&;@~ 
1.OE-01 
8.8E-02 
5.6E-02 

....._._j_..i .. _.,..:.:.). . _.. .,. 
L.. :+ .._..._ z.:::.: 

2.5E-02 
1.7E-02 
1.7E-02 
1.9E-02 
2.9E-02 
@g@g$)g .:.' 

1.8E-02 
1.5E-02 
1 .8E-02 
3.4E-02 
5 .3E-02 
5.7E-02 
6.6E-02 
6.4E- 02 
5.6E-02 
3.6E-02 

....................... r,.. .......,... ... 

. . . . , . . . . . , . . . , , , . , , , , 

2 .8E-02 
1.9E-02 
1.9E-02 
2.1E-02 
3.2E-02 
3.2E-02 
1.9E-02 
1 .7E-02 
2.OE-02 
:pz&$,@E 
5.9E-02 
6 .3E-02 
7.3E-02 
7.1E-02 
6 .2E-02 
.4 . 0 E - 0 2 

.A,.. ..:,.. .. '...... ... :,:.:.: ..... L. .. 
:._ .. :*:: ... . . . . . . . . . . . . 

Distance ( rn) 

D i  r e c t i  on 1148 1818 1936 1983 1227 2811 1612 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 

1 .2E-01 
7 .7E-02 

8 .8E-02 
1 .4E-01  
1 .3E-01 
7.6E-02 
6.7E-02 
8 .3E-02 
1 .7E-01  
2 .8E-01  
3.OE-01 
3 .4E-01 
3 .2E-01  
2 .8E-01  

' ' .1 .7E-01 

~,~~~~~~~~ . ... ..I..... . ...... .....\ ...... _........ . _..I 

5.2E-02 
3.4E-02 
3 .4E-02 
3.8E-02 
6.OE-02 
5.8E-02 
3.5E-02 
3.OE-02 
3.6E-02 ...... :@qxp:::$@z 

1.1E-01 
1 .2E-01 
1 .4E-01 
1 .4E-01 
1 .2E-01 
7.4E-02 

. . . . . ..... ........................... 
:. . . . ... . . . . :.. . i... .... . ... . . i;f j. ..e. . . ... 

4.6E-02 
3.OE-02 
3.1E-02 

-3 .4E-02 
5.3E-02 
5.2E-02 
3.1E-02 
2.7E-02 
3.2E-02 
6.3E-02 
1 .OE-01 
. 1 .1E-01 . . . , . . 

1.2E-03 
1.OE-01 
6.6E-02 

g i a f ~ ~ ~ p  . .  
:, ...... -... ...w .: :. ........ . . ............/. ........ .... 

4.4E-02 
2.9E-02 
2.9E-02 . 

3 .2E-02 
5 . l E - 0 2  
5.OE-02 
3.OE-02 
2.6E-02 
3.1E-02 
6.OE-02 
9.6E-02 
1.OE-01 
$#$Zi,F$,@$ *: .., .... ..... 

1 .1E-01 
1.OE-01 
6.3E-02 

....,.... ...... . ....... .,..:.:.:.. F..... 

. . . . . . . . . . . . . . . . . . . .. . 

1 .1E-01 
6.9E-02 
:$?$$~.@~ 

1 .2E-01 
1.2E-01. 
6.8E-02 
6.OE-02 
7.3E-02 
1.5E-01 
2 . X - 0 1  
2.6E-01 
3.OE-01 
2.8E-01 
2 .5E-01 
1 .5E-01 

..... .............. . ,............... .... 
: ..........._...I. *.. 7.:.8E-02 ... ./._.... ... 

2 .5E-02 
1.7E-02 
1 .7E-02 
1.8E-02 

. . . .*A. . . . . :i..:.::..:. 
p$gg?@ 2.:.8E.-O.f? 
1.7E-02 
1.5E-02 
1.7E-02 
3.2E-02 
5.1E-02 
5.5E-02 
6.3E- 02 
6 .2E-02 
5.4E-02 
3 .5E-02 

6.4E-02 
4.2E-02 
4.3E-02 . . ...... . . . . . . . . . . . . . . . p ,+.:::~;~#$g 
7.5E-02 
7.2E-02 
4.2E-02 
3.7E-02 
4.5E-02 
8 .9E-02 
1 .4E-01 
1 .5E-01 
1 .8E-01 
1 .7E-01  
1 .5E-01 
9.2E-02 

. .... :a,: .... ...... . . . . . . . . . 
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INDIVIDUAL .EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuclides a n d  Pathways) 

Dis tance  ( m )  

D i  r e c t i  on 1708 1804 1774 2520 2548 1057 

N 
NNW' 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

5.8E-02 
3.8E-02 
3.8E-02 

6 .7E-02 
6.5E-02 
3.8E-02 
3.3E-02 
4.OE-02 
8.OE-02 
1.3E-01 
1 .4E-01 
1 .6E-01 
1 .5E-01  
1 .3E-01  
8 .3E-02 

..................... ~ : ~ ~ ~ ~ - ~ B ~  
::...>.5. ... 

5 .2E-02 
3.5E-02 
3.5E-02 
~ g @ g @ ; ~  
6.1E-02 
5.9E-02 
3.5E-02 
3.OE-02 
3.7E-02 
7.2E-02 
1.2E-01 
1 .2E-01 
1.4E-01 
1 .4E-01 
1 .2E-01 
7.5E-02 

..................... 

....... :.?L ..:. .................. 

5 .4E-02 
3.6E-02 
3.6E-02 ;qy@pvz ........ -... 

6.3E-02 
6 . l E - 0 2  
3.6E-02 
3.1E-02 
3.8E-02 
7.4E-02 
1.2E-01 
1.3E-01 
1.5E-.01 
1 .4E-01 
1 .2E-01 
7.8E-02 

...................... 
:: ..... :::::.. ..:., ,'A:::., ..>. .. 

2.9E-02 
2.OE-02 
2.OE-02 
2.2E-02 
3.4E-02 
3.4E-02 p @ p @ a  .... : .... x.: 

1.8E-02 
2.1E-02 
3.9E-02 
6.3E-02 
6.7E-02 
7.7E-02 
7.5E-02 
6.6E-02 
4.2E-02 

........................................... 

.... ,:s:: ..,.: ....... :.:.:.:., ...... 

2.9E-02 
2.OE-02 
2.OE-02 
2.1E-02 
3.3E-02 
3.3E-02 
. gqj:Eg;B *:, . .  ._._. 

1.7E-02 
2.OE-02 
3.9E-02' 
6.1E-02 
6.5E-02 
7.6E-02 
7.4E-02 
6.5E-02 
4.1E-02 

................................. : ...... 

............... .......... 5.; ....... 

1 .4E-01  
8 .9E-02 
9 .1E-02 
1.OE-01 
1 .6E-01  
1 .5E-01  . 

8 .8E-02 
7 .7E-02 
9.6E-02 
.2 .OE-01 
3 .3E-01 
3 .5E-01 
3 .9E-03 
3 .7E-01  

2.OE-01 
~~~~~~~ 

........ 9: .............E:. ....... 

. ,  

0004,91. 
. I  - 
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INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

Distance (m) 

Di recti on 528 1024 2294 1709 2138 2754 2604 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

7.2E-06 
5.OE-06 
4.7E-06 
5.7E-06 
7.7E-06 

4.8E-06 
4.1E-06 
5.7E-06 
1.1E-05 
1.6E-05 
1.9E-05 
2.OE-05 
1.9E-05 
1.6E-05 
1.1E-05 

7.i~-o6 

1.9E-06 ' 4.2E-07 
1.2E-06 2.8E-07 
1.2E-06 2.8E-07 
1.4E-06 3.OE-07 
2.2E-06 4.9E-07 
2.OE-06 4.8E-07 
1.2E-06 2.8E-07 
1.OE-06 2.4E-07 

2.7E-06 5.7E-07 
4.4E-06 9.3E-07 
4.7E-06 9.9E-07 
5.3E-06 1.2E-06 
5.OE-06 1.1E-06 
4.3E-06 9.7E-07.' 
2.7E-06 6.1E-07 

1.3E-06 2.9E-07 

7.2E-07 
4.7E707 
4.7E-07 
5.2EY07 
8.4E- 07 
8.1E-07 
4.7E-07 
4.1E-07 
5.OE-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.7E-06 
1.OE-06 

4.8E-07 
3.1E-07 
3.1E-07 
3.4E-07 
5.5E-07 
5.4E-07 
3.2E-07 
2.7E-07 
3.3E-07 
6. 5E-07 
1.1E-06 
l.lE-06 
1.3E-06 
1.3E-06 
1.l.E-06 
6.9E-07 

3.1E-07 

2.OE-07 
2.2E-07 
3.5E-07 
3.5E-07 
2.1E-07 
1.8E-07 
2.1E-07 
4.1E-07 
6.6E-07 
7.1E-07 
8.2E-07 
8.OE-07 
7.OE-07 
4.4E-07 

2.OE.07 
3.4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
3.9E-07 
3.9E-07 
2.3E-07 
2.OE-07 
2.3E-07 
4.6E-07 
7.4E-07 
7.8E-07 
9.1E-07 
8.9E-07 
7.8E-07 
4.9E-07 

Distance (m) 

D i  recti on 1148 1818 1936 1983 1227 281 1 1612 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 

1.5E- 06 
9.7E-07 
9.9E-07 
l.lE-06 
1.8E-06 
1.6E-06 
9.6E-07 
8.4E-07 
1.OE-06 
2.2E-06 
3.6E-06 
3.8E-06 
4.3E - 06 
4.1E-06 
.3.5E-06 
2.2E-06 

6.4E-07 
4.2E-07 
4.2E-07 
4.6E-07 
7.5E-07 
7.3E-07 
4.2E-07 
3.6E-07 
4.4E-07 
8.9E-07 
1.4E-06 
1. SE-06 
1.8E-06 
1.7E-06 
1.5E-06 
9.3E-07 

5.7E-07 
3.7E-07 
3.7E-07 
4.1E-07 
6.6E-07 
6.5E-07 
3.8E-07 
3.2E-07 
3.9E-07 
7.8E-07 
1.3E-06 
1.4E-06 
1.6E-06 
1.5E-06 
1.3E-06 
8.3E-07 

5.4E-07 
3.5E-07 
3.6E-07 
3.9E-07 
6.3E-07 
6.2E-07 
3.6E-07 
3.1E-07 
3.7E-07 
7.5E-07 
1:2E-06 
1.3E-06 
1.5E-06 
1.4E-06 
1.3E-06 
7.9E-07 

1.3E-06 
8.6E-07 
8.7E-07 
9 -8 E.- 0 7 
1.6E-06 
1.5E-06 
8.5E-07 
7.4E-07 
9.2E-07 
1.9E-06 
3.1E-06 
3.3E-06 
3.8E-06 
3.6E-06 
3.1E-06 
1.9E-06 

2.9E-07 
1.9E-07 
1.9E-07 
2.1E-07 
3.4E-07 
3.4E-07 
2.OE-07 
1.7E-07 
2.OE-07 
4.OE-07 
6.4E-07 
6.8E-07 
7.9E-07 
7.7E-07 
6.7E-07 
4.3E-07 

8.OE-07 
5.2E-07 
5.2E-07 
5.8E-07 
9.4E-07 
9.OE-07 
5.2E-07 
4.5E-07 
5.5E-07 
1.1E-06 
'1.8E-06 
1.9E-06 
2.2E-06 
2.2E-06 
1.9E-06 
1.2E-06 



Apr 20, 1998 7:57 am SUMMARY 
Page 8 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A I  1 Radionuc l  i d e s  and Pathways)  ' 

~ ~ ~ 

D i s t a n c e  ( m )  

D i  rect i  on 1708 1804 1774 2520 2548 1057 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SS E 

SE 
ES E 

E 
EN E 

NE 
N N E  

7.2E-07 6.5E-07 
4.7E-07 4.2E-07 
4.7E-07 4.3EL07 

. 5.2E-07 4.7E-'07 
8.4E-07 7.6E-07 
8.1E-07 7.4E-07 
4 .7E-07 4.3E-07 
4 .1E-07 3 .7E-07 
5.OE-07 4.5E-07 
1.OE-06 9.OE-07 
i . 6 ~ - 0 6  i .  ~ ~ - 0 6  
1.7E-06 1.6E-06 
2.OE-06 1.8E-06 
1 . 9  E -  06 .1.7E - 06 
1 .7E-06 '1 .5E-06 
1.OE-06 9.5E-07 

6.7E-07 
4.4E-07 
4 .4E-07 
4.9E-07 
7.8E-07 
7 .6  E - 07. 
4 .4E-07 
3 .'8E-07 
4.6E-07 
9.3E-07 
1.5E-06 
1.6E-06 
1.9E-06 
1;8E-06 
1.6E-06 
9.8E-07 

3.6E-07 3.5E-07 
2.3E-07 2.3E-07 
2.4E-07 2.3E-07 
2.6E-07 2.5E-07 
4.1E-07 4.1E-07 
4.1E-07 4.OE-07 
2.4E-07 2.4E-07 
2.1E-07 2.OE-07 
2.5E-07 2.4E-07 
4.8E-07 4.8E-07 
7.8E-07 7.7E-07 
8.3E-07 8.2E-07 
9.7E-07 9.5E-07 
9.4E-07 9.2E-07 
8.2E-07 8 .1E-07 
5.2E-07 5.1E-07 

~ 

1 .7E-06 
1.1E-06 
1 .1E-06 
1.3E-06 
2.1E-06 
1.9E-06 
1.1E-06 
9.7E-07 
1.2E-06 
2.5E-06 
4.2E-06 
4.4E-06 
5.OE-06 
4.7E-06 
4.1E-06 
2.5E-06 

008493 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  Ac t  Assessment  Package  - 1 9 8 8  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessmen t  
Apr 20,  1998 9:29 am 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

8 .89E-0 1 

A t  T h i s  L o c a t i o n :  853 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  A r e a  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPI LE W800057 [ G l l  

D a t a s e t  Name: 9 7 - P I L E 1 - G l ,  
D a t a s e t  D a t e :  Apr 20,  1998 9:16 am 

W i  nd F i  1 e: WNDFI  LES\97STAR. WND 

1 6 2 0  

000494 
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Apr  20, 1998 9:29 am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  853 Me te rs  Eas t  
t i  f e t i m e  F a t a l  Cancer R isk :  1.14E-05 

. .  ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrern/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.41E-03 
2.75E-03 
1 . 1 4 5 0 1  

2.35E-03 

6.07E-02 ' 

6.76Et00 

1.50E+00 

8.89E-01 

S Y N O P S I S  0 
Page. 1 I 

e 
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Apr 20, 1998 9:29 am 0 
RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  Ci/y C i  /y 

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH -228 
TH - 230 
TH - 232 
TH-234 

Y 1.00 8.3E-04 
' Y  1.00 4.4E-05 
Y 1.00 3.2E-05 
Y 1.00 9.3E-04 
W 1.00 5.9E-07 
W 1.00 2.4E-06 
Y ' 1.00 2.5E-05 
Y 1.00 7.4E-05 
Y 1 - 0 0  3.9E-06 
Y 1:OO 3.7E-03 

8.3E-04 
4.4E-05 
3.2E-05 
9.3E-04 
5.9E-07 
2.4E-06 
2.5E-05 
7.4E-05 
3.9E-06 
3.7E-03 

SITE INFORMATION 

S Y N O P S I S  
Page 2 

Temperature:  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng  He i  ght : ,950 m 



~ 

Apr 2 0 ,  1 9 9 8  9:29 am 

SOURCE INFORMATION 

Source Number: 1 

Page 3 

Source H e i g h t  ( m ) :  1.00 
Area (sq  m ) :  2.85E+04 

Plume R i s e  . 

P a s q u i l l  C a t :  A B C D E F G 

Zero:  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A G R I  CULTURAL DATA 

Vegetabl e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0 .399  0.442 
F r a c t i o n  From Assessment Area: 0.300 0 . 6 0 1  0 .558  

F r a c t i o n  Impor ted:  0.000 ' 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

964 1027 2082 1954 1773 1736 1838 1877 1905 2006 
1988 1910 1711  1673 2087 1477 913 853  950 1007 

, 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non - Radon' I nd i v i  d ua 1 Assessment 
Apr  20,  '1998 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Ca tegory :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPI LE W800057 EG11 

Datase t  Name: 97-PILE1-G1 
D a t a s e t  Date:  Apr  20, 1998 9:16 a m  

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  

. LUNGS 
THYROID 
ENDOST 
RMNDR 

2.41 E -  03  
2.75E-03 
1 .14E-01 

2.35E-03 

6.07E- 02 

6.76E+00 

1.50E+00 

EFFEC 8.89E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

INGESTION 
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

Sel e c t e d  
I ndi  v i  d u a l  

(mrem/y) 

4.33E-02 
8.45E- 0 1  
7.08E 108 
4.83E-04 
8 .89E-01 
4.83E- 04 

TOTAL 8 .89E-01 



” -1 62  0 

- 
Apr  20 ,  1998 9:29 am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH-228 
TH-230 
TH-232 
TH-234 

TOTAL 

3 .84E-01 
1.93E-02 
1.41E-02 
3.82E-01 
3 .47E-05 
5.43E-05 
2.12E-02 
6.22E-02 
4.77E-03 - 9 .31E-04 

8.89E- 0 1  

SUMMARY 
P a g e  2 



A p r  20, 1998 9:29 am 

~ 

CANCER R I S K  SUMMARY . .  

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BON E 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

1. H E - 0 7  
7.31E-08 
5.41E-10 
6.13E-09 
1.10E-05 ' 

4 .07E-09 
1.08E-08 
5.17E-09 
2.37E-09 
1.26E-07 
2.89E- 09 

TOTAL, 1.14E-05 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
To t 'a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 2 .30E-07 
INHALATION 1 . l l E - 0 5  
A I R  I M M E R S I O N  1.58E- 12  
GROUND SURFACE 1. H E - 0 8  
INTERNAL 1 .14E-05 
E XT E.R N A L 1 . l l E - 0 8  

TOTAL 1.14E-05 

SUMMARY 
Page 3 



Apr 20, 1998 9:29 a m  

Nucl i d e  

U - 234 
U-235. 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

Sel  e c t e d  I nd i v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4 96E-06 
2.53E-07 
1.83E- 07 
4.98E-06 
4.80E- 1 0  
5.72E- 10 
4.25E-07 
5.10E-07 
2.69E- 08 
3.10E-08 

1..14E-05 

000502 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  964 1027 2082 1954 1773 1736 1838 

N 
NNW 3 

NW 
WNW 

W 
wsw 

s.w 
ssw 

S 
SSE 

SE 
ESE 

E 
E N E  

NE 
NNE 

;~~~~~~~ 2.4E-01 

1 . 6 E - 0 1  
1 .8E-01  
2 .8E-01 
2 ..6 E - 0 1 
1 .5E-01  
1 .3E-01 
1.7E-01 
3 .5E-01 
5.7E-01 
6 .1E-01 
6 .9E-01 
6 .5E-01 
5 .6E-01 
3 .5E-01  

, ..;::,. : ...* :, . :.. .. 
..I... I... 2.:. . .:..... . . ... . 1 

2.1E-01 

1 .6E-01 
2 .5E-01  
2 .3E-01  
1 .4E-01  
1 .2E-01 
1 .5E-01 
3 .1E-01  
5 .1E-01 
5 . 4 E - 0 1  
6 .1E-01  
5 .8E-01 
5.OE-01 
3 .1E-01 

6.OE-02 
p@p@ 4.OE-02 

4.4E-02 
6.9E-02 
6 .8.E - 02 
4.1E-02 
3.5E-  02 
4.2E-02 
8.1E-02 
1 .3E-01 
1 . 4 E - 0 1  
1 .6E-O l  
1 .5E-01  
1 .4E-01  
8 .6E-02 

.:A:. .+: . . .., 
c .,.. *A:..,: ...... .. ...... ...c .,..,, 

~~ 

6 .7E-02 
4.4E-02 
4.4E-02 
~~~~~~~ 

: e.. ./.: ....._....... 
7;7E-02 
7.6E-02 
4.5E-02 
3.9E-02 
4.7E-02 
9.1E-02 
1 .5E-01 
1 .6E-01 
1 .8E-01 
1 .7E-01 
1 .5E-01 
9.6E-02 

8.OE-02 
5.2E-02 
5.3E- 02 
5.8E-02 

9.OE-02 
5.3E-02 
4 .6E-02 
5.5E-02 
1.. 1E-01  
1 .8E-01  
1 .9E-01  
2 .2E-01  
2 .1E-01 
1 .8E-01  
l . l E - 0 1  

~~~"~~~ 
:..A:. . .... ..:.:.:.. . /. . , 

8.3E-02 
5 .4E-02 
5 .5E-02 
6 .1E-02 
9 .6E-02 w%g;!z 
5.5E-02 
4 .8E-02 
5.8E-02 
1 .1E-01  
1 .8E-01 
2.OE-01 
2 .3E-01 
2 .2E-01  
1 .9E-01  
1 .2E-01  

....... .,... ,..,... ..... .........., ., .... 

. . ... x::.. ..... .:_ ?..:.::: 

7 .4E-  02 
4.9E-02 
5.  OE- 02 
5.5E-02 
8.6E-02 

5.2E-02 
1.OE-01 
1 .6E-01  
1 .8E-01  
2.OE-01 
2.OE-01 
1 .7E-01  
1.1E-01 

D i s t a n c e  ( m )  

D i  r e c t i  on  1877 1905 2006 1988 1910 1711 1673 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NNE 
N E .  . <  

7 .2E-02 
4.7E-02 
4 .8E-02 
5.2E-02 
8.3E-02 
8.1E-02 

4.2E-02 

~~~~~~ 

:.:.,.<::: ..... 2 ,.,... ..._ .... 

5.OE-02 
9.8E-02 
1 .6E-01 
1 .7E-01  
1 .9E-01 
1 .9E-01  
,l%. 6 E - 0 1 
l. 'OE-01 

7.OE-02 
4.6E-02 
4 .7E-02 
5 .1E-02 
8.1E-02 

6.3E-02 
4.2E- 02 
4.2E-02 
4.6E-02 
7.3E-02 

4.9E-02 
9.5E-02 
1 .5E-01 
1 .6E-01  
1 .9E-01 
1 .8E-01  
1 .6E-01  
1.OE-01 

4.4E-02 
8.6E-02 
1 .4E-01  
1: 5E-01  
1 .7E-01 
1 .6E-01  
1 ;4E-01 
9.1E-02 

6.4E -02  
4.3E-02 
4.3E- 02 
4.7E-02 
7.5E-02 
7.3E-02 
4.4E-02 

4.5E-02 
8.8E-02 
1.4E-01 
1 .5E-01 
1 .7E-01 
1.7E-01 
1.5E-01 
9.3E-02 

~.~~~~~~ 
.. .... 5: ...... . ............ 

6 .9E-02 
4.6E-02 
4.6E-02 
5.1E-02 
8.OE-02 
7.9E-02 
. 4 .7E-02 . . . . . . . . . . 

4 .9E-02 
9.5E-02 
1 .5E-01 
1 .6E-01 
1 .9E-01 
1.8E-01 
1 .6E-01  
1.OE-01 

p.y. . .,.:.:$$p@@ 
:...&f .... ..:.:.:.:., ..,._ _.. 

8 .5E-02 
5.6E-02 
5.6E- 02 
6.2E-02 
9 .9E-02 
9.5E-02 
5.6E-02 ~~~-~~ 
::...:.:a. .... : ..._. . . . . . . . . . . 
5 .9E-02 
1 .2E-01 
1 .9E-01 
2.OE-01 
2 .3E-01  
2 .2E-01 
1 .9E-01 
1 .2E-01 

8 ..8 E - 02 
5.8E-02 
5.9E- 02 
6.5E-02 
1 .OE-03 
9 .9E-02 

1 .2E-01 
2.OE-01 
2 .1E-01 
2 .4E-01 
2 .3E-01  
2.OE-01 
1 .3E-01  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A 1  1 Radi onucl  ides a n d  Pathways 1 

.. 

. .  

Distance ( m )  

Direction 2087 1477 913 853 950 1007 

N 5.9E-.02 l . l E - 0 1  2.7E-01 3.1E-01 2 .5E-01 2.2E-01 
NNW 4.OE-02 7.2E-02 1 .7E-01 2.OE-01 1 .6E-01  1 .4E-01 

NW 4.OE-02 7.3E-02 1 .8E-01 2.OE-01 1 .6E-01 1 .5E-01  
WNW 4.3E-02 8.1E-02 2.OE-01 2 .3E-01 1 .8E-01  1 .6E-01  

W 6 .9E-02 1 .3E-01 3 .2E-01 3.6E101 2 .9E-01 2 .6E-01 
w s w  6.'8E-02 1 .2E-01 2 .9E-01 3 .3E-01 2 .7E-01 2 . 4 E - 0 1  

sw 4.OE-02 7.2E-02 1 .7E-01 1 .9E-01 1 .6E-01 1 .4E-01  
ssw 3.5E-02 6.3E-02 1 .5E-01 1.7E-01 1 .4E-01 1 .2E-01  

S 1 .7E-01  1 .5E-01 
SS E 3 .6E-01 3.2E-01 

SE , 5.9E-01 5 .2E-01 
ESE 1 .4E-01  2.7E-01 6.8E-01 6.3E-01 5 .6E-01 

E 1 .6E-01 3 .1E-01 7.7E-01 8 .9E-01 7.1E-01 6 .3E-01 
E N'E 1 .5E-01 2 .9E-01 7.3E-01 8.4E-01 

N E' 1 .3E-01  2 .5E-01 6 .3E-01 7.2E-01 
NNE 8.5E-02 1 .6E-01  3.9E-01 4.4E-01 

, ..: : j 
. . " .  
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INDIVIDUAL LIFETIME R I S K  (deaths)  
(All Radionucl ides  a n d  Pa thways)  

Distance ( m >  

Di rec t i  on 964 1027 2082 1954 1773 1736 1838 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

3.1E-06 
2.OE-06 
2.OE-06 
2.3E-06 
3.6E-06 
3.3E-06 
1.9E-06 
1.7E-06 
2.1E-06 
4.4E-06 
7.3E-06 
7.8E-06 
8.8E-06 
8.3E-06 
7.2E-06 
4.4E-06 

2.7E-06 
1.7E-06 
1 .8E-06 
2.OE-06 
3.2E-06 
2.9E-06 
1.7E-06 
1.5E-06 
1.9E-06 
3.9E-06 
6.4E-06 
6.8E-06 
7.8E-06 
7.3E-06 
6.3E-06 
3 .9E-06 

7.3E-07 
4.8E-07 
4.8E-07 
5.3E-07 

,8.5E-07 
8.4E-07 
4.9E-07 
4.2E-07 
5.OE-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.7E-06 
1.1E-06 

8.2E-07 
5.4E-07 
5.4E-07 
5.9E-07 
9.6E-07 
9.4E-07 
5.4E-07 
4.7E-07 
5.7E-07 
1. I E - 0 6  
1.8E-06 
2.OE-06 
2.3E-06 
2.2E-06 
1.9E-06 
1.2E-06 

9 .9E-07 1.OE-06 
6.4E-07 6.7E-07 
6 .5E-07 '6 .7E-07 
7.2E-07 7.4E-07 
1.2E-06 1.2E-06 
l . l E - 0 6  1.2E-06 
6.5E-07 6.7E-07 
5.6E-07 5.8E-07 
6.8E-07 7.1E-07 
1 .4E-06 .1 .4E-06 
2 .2E-06 2.3E-06 
2.4E-06 2.5E-06 
2.8E-06 2.9E-06 
2.6E-06 2.8E-06 

1.4E-06 1.5E-06 
2.3E-'06 . 2 .4E-06 

9.2E-07 
6.OE-07 
6.1E-07 
6.7E-07 
1.1E-06 
1.OE-06 
6.1E-07 
5.ZE-07 
6.4E-07 
1.3E-06 
2.l.E-06 
2.2E-06 
2.6E-06 
2.5E- 06 
2.1E-06 
1.3E-06 

Distance (m) 
~~ ~ 

Direction 1877 1905 2006 1988 . 1910 1711 1673 

N 8 .9E-07 
NNW 5.8E-07 

NW 5.8E-07 
WNW 6 .4E-07 

1 . 0.E - 06 
w s w  1.OE-06 

sw 5.9E-07 
ssw 5.OE-07 

S 6.1E-07 
SSE 1.2E-06 

SE 2.OE-06 
ESE 2.1E-06 

E 2 .5E-06 
ENE 2.4E-06 

N E  2 .1E-06 
NNE ::: "1.3E-06 
, ,: 

W 

8.6E-07 
5 .6E-07 
5 .7E-07 
6.2E-07 
1 .OE-06 
9 .8E-07 
5.7E-07 
4.9E-07 
5.9E-07 
1.2E-06 
1.9E- 06 
2.1E-06 
2.4E-06 
2.3E-06 
2.OE-06 
1.3E-06 

7.8E-07 
5.1E-07 
5.1E-07 
5.6E-07 
9.1E-07 
8 .9E-07 
5.2E-07 
4.5E-07 
5.4E- 07 
1.3E-06 
1.7E-06 
1.9E-06 
2.2E-06 
2.1E-06 
1.8E-06 
1.1E-06 

7.9E-07 
5.2E-07 
5.2E-07 
5.7E-07 
9.2E-07 
9.1E-07 
5.3E-07 
4.5E-07 
5.5E-07 
l . l E - 0 6  
I. 8E-06 
1.9E-06 
2.2E-06 
2.1E-06 
1.8E-06 
I. 2E- 06 

8 .6E-07 l . l E - 0 6  l . l E - 0 6  
5 .6E-07 6.8E-07 7.1E-07 
5 .6E-07 6.9E-07 7.2E-07 
6 .2E-07 7.7E-07 8.OE-07 
1.OE-06 1.2E-06 1.3E-06 
9 .8E-07 1 .2E-06 1.2E-06 
5.7E-'07 6.9E-07 7.2E-07 
4 .9E-07 6.OE-07 6.2E-07 
5 .9E-07 7.3E-07 7.6E-07 
1 .2E-06 1 .5E-06 1.5E-06 
1 .9E-06  2.4E-06 2.5E-06 
2 .1E-06 2.6E-06 2.7E-06 
2 .4E-06  2.9E-06 3.1E-06 
2 .3E-06 2.8E-06 2.9E-06 
2.OE-06 2.5E-06 2.6E-06 
1 .2E-06 1.5E-06 1.6E-06 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  
~~ 

D i  r e c t i  on 2087 1477 913 853 950 1007 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SS E 

SE 
ESE ' 

E 
ENE 

N E  
NNE 

7.3E-07 1.4E-06 3.4E-06 
4.8E-07 8.9E-07 2.2E-06 
4.8E-07 9.OE-07 2.2E-06 
5.3E-07 1.OE-06 2.5E-06 
8.5E-07 1.6E-06 4.OE-06 
8.3E-07 1.5E-06 3 .7E-06 
4.9E-07 9.OE-07 2.1E-06 
4.2E-07 7.8E-07 1.9E-06 
5.OE-07 9.5E-07 2.4E-06 
1.OE-06 1.9E-06 5.OE-06 
1.6E-06 3.2E-06 8.2E-06 
1.7E-06 .3.4E-06 8.7E-06 
2.OE-06 3.9E-06 9.9E-06 
1.9E-06 3.7E-06 9.3E-06 
1.7E-06 3.2E-06 8.OE-06 
l . l E - 0 6  2.OE-06 4.9E-06 

3.9E-06 
2.5E-06 
2.6E-06 
2.9E-06 
4.6E-06 
4.2E-06 
2.4E-06 
2.2E-06 
2.7E-06 
5.7E-06 
9.5E-06 
1.OE-05 
1.1E-05 
1 .1E-05 
9.2E-06 
5.6E-06 

3.2E-06 2.8E-06 
2.OE-06 1.8E-06 
2.1E-06 1.8E-06 
2.3E-06 2.1E-06 
3.7E-06 3.3E-06 
3.4E-06 3.OE-06 
2.OE-06 1.8E-06 
1.7E-06 1.6E-06 
2.2E-06 1.9E-06 
4.6E-06 4.OE-06 
7.6E-06 6.7E-06 
8.0E.-06 7.1E-06 
9.1E-06 8.1E-06 
8.6E-06 7.6E-06 
7.4E-06 6.6E-06 
4.5E-06 4.OE-06 

e 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-kadon I n d i v i d u a l ,  Assessment  
A p r  20,  1998 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i  Val  e n t  
(mrem/year )  

9 .98E-01 

A t  T h i s  L o c a t i o n :  805 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  A r e a  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
STOCKPILE W800057 [G21 

D a t a s e t  Name: 9 7 - P I L E l - G 2  
D a t a s e t  D a t e :  A p r  20.. 1998 9:17 am 

Wind F i l e :  WNDFILES\97STAR.WND 
. .  . .  



Apr 20, 1998 9:29 am 

M A X I M A L L Y  EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  805 M e t e r s  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  1.28E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ (mrem/y) . 

GONADS 2.64E-03 
BREAST 3.02E-03 
R M A R  1.26E-01 

THYROID 2.57E- 03 

RMNDR 6.60E-02 

LUNGS 7.60E+00 

ENDOST 1.66E+00 

EFFEC ’ 9 .98E-d l  - 

Page. 3 

, 
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Nucl i de 

u-234 
u-235 
U-236 
U - 238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH- 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

Class  S i z e  C i / y  C i  /y 

Y 1.00 8.3E-04 8.3E-04 
Y 1.00 4.4E-05 4.4E-05 
Y 1.00 3.2E-05 3.2E-05 
Y 1.00 9.3E-04 9.3E-04 
W . 1.00 5.9E-07 5.9E-07 
W 1.00 2.4E-06 2.4E-06 
Y 1.00 2.5E-05 2.5E-05 
Y 1.00 7.4E-05 7.4E-05 
Y 1.00 3.9E-06 3.’9E-06 
Y 1.00 3.7E-03 3.7E-03 

SITE INFORMATION 

Temperature:  11 degrees  C 
P r e c i p i t a t i o n :  ‘102 cm/y 
M i  x i  ng Hei g h t :  950 m 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

.Source  Number: 1 

Source H e i g h t  ( m ) :  1.00  
Area ( s q  m ) :  2.85E+04 

a 
S Y N O P S I S  
Page 3 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

Zero  : 0.00 0.00 0.00 , o . o o  0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetabl  e. M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.00,o 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  Va lues  used. 

DISTANCES USED ,FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

805 1401 2593 1332 1847 2984 2242 1528 1483 1614 
1670 1607 3043 1970 2096 2191 2161 2620 2651 1146 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

State ' :  OH Z i p :  45253-8704 

Source  Category :  REMEDIATION SITE 
Source Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
S T O C K P I L E  W800057 CG21 

D a t a s e t  Name: 97-PILE1-G2 
D a t a s e t  Date:  Apr 2 0 ,  1998 9:17 am 

W i  nd F i  1 e: WNDF I LES\97STAR. WND 



.. Apr  20, 1998 9:29 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.64E-03 
3.02E-03 
1 .26E-01 

2.57E-03 

6.60E-02 

7.60E+00 

1.66E+00 

9.98E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrern/y) 

INGESTION 4.69E-02 
INHALATION 9.50E-01 
A I R  I M M E R S I O N  7.96E-.08 
GROUND SURFACE 5.40E -04  
INTERNAL 9.97E-01 
EXTERNAL 5.40E - 04 

TOTAL 9.98E-01 

Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY . 

Nucl  i de 

S e l e c t e d  
I n d i v i d u a l  

( m  rem/y 1 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH-234 . 

TOTAL 

4.31E-01 
2.16E-02 
1.59E-02 
4 .29E-01 
3.83 E - 05 
5.97E-05 
2.38E-02 
6.99E-02 
5.36E-03 
1.03E-03 

-9.98 E - 0 1 

SUMMARY 
Page 2 

OOOS13 



Apr 20, 1998 9:29 am 

Cancer 

Page 3 

CANCER R I S K  SUMMARY 

LEUKEMIA 
BONE 
THY RO I D 
BREAST . 

LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.22E-07 
8.08E-08 
5.96E-10 
6.78E-09 
1.24E-05 

, 4.47E-09 
1.18E-08 
5.72E-09 
2.60E-09 
1.37E-07 
3.18E-09 

TOTAL 1.28E-05 

PATHWAY RI 'SK  SUMMARY 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 2.49E-07 
INHALATION 1.25E-05 
A I R  I M M E R S I O N  1.77E- 1 2  
GROUND SURFACE 1.24E- 08 
INTERNAL 1.28E-05 
EXTERNAL 1.24E-08 

TOTAL 1.28E-05 

I ,  '. I , 
, . "  . 
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Nucl i de 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 
U-236 
U-238 

* RA-226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

5.57E-*O6 
2.85E- 07 
2.05E-07 . 
5.59E-06 
5.36E- 10  
6.33E- 10 
4.77E-07 
5.74E-07 
3.02E- 08 
3.46E-08 

1.28E-05 

' , -  i . a .  . ;. . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m >  

D i  r e c t i  on 805' 1401 2593 1332 1847 2984 2242 

N 
NNW * 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

' E  
ENE 

N E  
NNE 

3 .4E-01 
~ $ $ q ; ~ @ ~  ,:.... U........ 

2.3E-01 
2 .5E-01 
4.1E-01 
3 .7E-01 
2.2E-01 
1 .9E-01 
2 .4E-01 
5.OE-01 
8 .3E-01 
8.8E-01 

9.4E-01 
8.1E-01 
4.9E-01 

......... . ................................ 

.,...I .........,. .. ...,....,... .. 

l . O E + O O  

1 .2E-01 
7.8E-02 

8.8E-02 
1.4E-01 
1.3E-01 
7.8E-02 
6.8E-02 
8.4E-02 
1.7E-01 
2 .8E-01 
3.OE-01 
3.4E-01 
3.2E-01 
2.8E-01 
1.7E-01 

...._...................I..,_ .............. ~ * ~ j ~ - p ~ ~  ,............ 2.. ....I. 

4.OE-02 
2.7E-02 
2.7E-02 
gqgp@g 2.9E-02 
. , ,&. , ,;;:-&,:. , . 
4.6E-02 
2.8E-02 
2.4E-02 
2.8E-02 
5.4E-02 
8.6E-02 
9.2E-02 
1.1E-01 
1.OE-01 
9.1E-02 
5.8E-02 

1.3E-01 
8.6E-02 
8.7E-02 
9.7E-02 
1.6E-01 
1.5E-01 
8.6E-02 
7.5E-02 
9.2E-02 
1 .9E-01 
3 .1E-01 

3.7E-01 
3.6E-01 
3.1E-01 
1.9E-01 

pg@&&$ 
Xr ..... ...C ......... 

7.3E- 02 
4.8E-02 
4.8E-02 
5.3E-02 
8.5E-02 
8.2E-02 
4.8E-02 
4.2E-02 
5.OE-02 
1.OE-01 . 

1.6E-01 
1.7E-01 

~~~~~~ 

.... A::. ...... y:.:::.: 
1.9E-01 
1 .?E-01 
1 . l E - 0 1  

3.2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.6E-02 
@?@@$$ .:.: .... 

2.2E-02 
1.9E-02 
2.2E-02 
4.2E-02 
6.6E-02 
7.1E-02 
8.2E-02 
8.OE-02 
7.1E-02 
4.5E-02 

.. .... . ..... . ......... ....... ........... ... 

. . . . . . . . . . . . . . . . ... . . . . 

5.2E-02 
3.4E-02 
3.4E-02 
3.8E-02 
6.OE-02 
5.9E-02 
3.5E-02 
3.OE-02 
. 3.6E-02 . . . . . . . . . , . . . . , , . , . . . 
ipq$~:;*@:~ : *.: 

1.1E-01 
1.2E-01 
1.4E-01 
1 .3E-01 
1.2E-01 
7.5E-02 

. . . . . . . . . . . . . . . . . . . . . , 
.. . . . . . . ... . .,... . . . . . . . . . 

D i s t a n c e  (m) 
~ 

D i  r e c t i  on 1528 1483 1614 1670 1607 3043 1970 

1 .OE-01. 

1.2E-01 
1 .1E-01 
6.7E- 02 
5.8E-02 
7.1E-02 
1 .4E-01 
2.3E-01 

1.1E-01 
7.OE-02 
7.1E-02 
7.9E-02 
1.3E-01 
1.2E-01 
7.1E-02 
6.1E-02 

N 
NNW 

NW 
WNW 

w 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  2.5E-01 2.6E-01 2.2E-01 2.1E-01 2.3E-01 6.8E-02 1.5E-01 

- E  2 .9E-01 3.OE-01 2.6E-01 8.OE-02 1.8E-01 
. . , EN,E 2.7E-01 2.9E-01 2.5E-01 2.3E-01 2.5E-01 7.8E-02 1.7E-01 

N E  2 .4E-01 2.5E-01 2.2E-01 2.OE-01 2.2E-01 6.9E-02 1.5E-01 
NNE 1.5E-01 1.6E-01 1.3E-01 1.3E-01 1.4E-01 4.4E-02 9.3E-02 

2.5E-01 

9.3E-02 
6.1E-02 
6.1E-02 
6.8E-02 
1.1E-01 
1.OE-01 
6.1E-02 
5.3E-02 
6.4E-02 
1.3E-01 
2.1E-01 

8.7E-02 
5.7E-02 
5.8E-02 

'6.4E-02 
1 .OE-01 
9.8E-02 
5.8E-02 
5.OE-02 
6.1E-02 
1.2E-01 
2.OE-01 

9.4E-02 

1.1E-01 
1.1E-01 
6.2E-02 
5.3E-02 
6.5E-02 
1.3E-01 
2.1E-01 

3.1E-02 
2.1E-02 
2.1E-02 
2 . 2  E - 02' 
3.5E-02 

2.1E-02 
1.8E-02 
2.2E-02 
4.1E-02 
6.4E-02 

~~~~~ 

. . . . s:.. . . . . . P. : ... .. 

6.4E-02 
4.2E-02 
4.3E-02 

7.5E-02 
7.3E-02 
4.3E-02 
3.7E-02 
4.5E-02 
8.8E-02 
1.4E-01 

~~~-~~ 
..... ..?:s..:.:.. . . . . . . . . . . .. 
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a 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT 
( A l l  Rad ionuc l  i d e s  and Path \  

! 

SUMMARY 
Page ‘ 6  

RATE (mrem/y 1 
ays 1 

D i s t a n c e  (m) 

D i  r e c t i  on  2096 2191 2161 2620 2651 1146 

N 
NNW 

NW 
WNW 

W 
wsw 

SW 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

5.8E-02 
3 .8E-02 
3.8E-02 

6.7E-02 
6.6E-02 
3.9E-02 
3.4E-02 
4.OE-02 
7.9E-02 
1 .3E-01 
1 .4E-01 
1 .6E-01 
1 .5E-01 
1 .3E-01 
8.4E-02 

~~~~-~~ 
:: ... >:?.:.. . . . .. <...... . . . . . . 

5.4E- 02 
3.5E-02 
3.6E-02 p$$@@& . ...... -... .... ., ,.:::%:. ..::>. ,.:.:.=. ,.,._, , 

6 .2E-02 
6.1E-02 
3.6E-02 
3.1E-02 
3.7E-02 
7.3E-02 
1 .2E-01  
1 .2E-01 
1 .4E-01 
1 .4E-01  
1 .2E-01  
7.8E-02 

5.5E-02 
3.6E-02 
...... 3 .7E-02 

6.4E-02 
6.3E-02 
3.7E-02 
3.2E- 02 
3.8E-02 
7.5E-02 
1 .2E-01 
1 .3E-01 
1 .5E-01 
1 .4E-01 
1 .3E-01 
7.9E-02 

$#:$@j@$$ .... . 
i: ..... :>:: .... ;..::g.,, ..:., ,, 

4.OE-02 
2.6E- 0 2  
2.7E-02 
2.9E702 
4.6E-02 
q;:;:@$Xf&+ 
: : ..<$>,.:..: ...I ::c.:: .:. . , 
2.7E-02 
2.3E-02 
2.8E-02 
5.3E-02 
8.5E-02 
9.OE-02 
1.OE-01 
1.OE-01 
8.9E-02 
5.7E-02,  

..n ............................ .... ., 

3 .9E-02 
2.6E-02 
2.6E-02 
2.8E-02 
.. 4.5E-02 _/....i..(.j_....ii.. . . . . . . &*5y?@Z 
. ...... .... ..... .& .!. . .: 
2.7E-02 
2.3E-02 
2.7E-02 
5.2E-02 
8.3E-02 
8.8E-02 
1.OE-01 
1.OE-01 
8.8E-02 
5.6E- 02 

1 .7E-01 
l . l E - 0 1  
1 .1E-01  
1 .3E-01 
2 .1E-01 
1 .9E-01  
1 .1E-01  
9.8E-02 
1 .2E-01 
2 .5E-01  
4 .1E-01  
4 .4E-01 
5.OE-01 
4 .7E-01  

~ 4 .1E-01 . .(. . . . . . . . ....(.. 
j . .ii. :~~~~~~~~~ .. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionucl  i d e s  and Pathways) 

~~ ~ 

D i s t a n c e  ( m )  
~~ 

D i r e c t i o n  805 1401 2593 1332 1847 2984 2242 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE 

4.4E:06 
2.8E-06 
2.9E-06 
3.2E-06 
5.2E-06 
4.7E-06 
2.7E-06 
2.4E -06  
3.OE-06 
6.4E-06 
1 .1E-05 
1.1E-05 
1 .3E-05 
1.2E-05 
1.OE-05 
6.3E- 06 

1.5E-06 
9.8E-07 
1 .OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.8E-07 
8.5E-07 
1 .OE-06 
2.2E-06 
3.6E-06 
3.8E-06 
4.3E-06 . 

4 . l E - 0 6  
3.6E-06 
2.2E-06 

4.9E-07 
3.2E-07 
3.2E-07 
3 .5E-07 
5.7E-07 
5.7E-07 
3.3E-07 
2.8E-07 
3.4E-07 
6.7E-07 
1.1E-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.2E-07 

1.7E-06 
l . l E - 0 6  
1.1E-06 
1.2E.-06 
2.OE-06 
1.9E-06 
1.1E-06 
9.4E-07 
1.2E-06 
2 .4E - 06 
3.9E-06 
4.2E-06 
4.8E-06 
4.5E-06 
3.9E-06 
2.4E-06 

~ ~~ ~ 

9 . l E - 0 7  
5.9E-07 
5.9E-07 
6.6E-07 
1.1E-06 
1.OE-06 
6.OE-07 
5.1E-07 
6.2E-07 
1.3E-06 
2.1E-06 
2.2E-06 
2.5E-06 
2.4E-06 
2.1E-06 
1.3E- 06 

~ ~ 

3 .8E-07 
2 .5E-07 
2 .  SE-07 
2 .7E-07 
4.4E-07 
4.5E-07 
2.6E-07 
2 .2E-07 
2.6E-07 
5 .1E-07 
8.3E-07 
8.8E-07 
1.OE-06 
1 .OE-06 
.8.8E - 0 7 
5.6E-07 

6.4E-07 
4.2E-07 
4 .2E-07 
4.6E-07 
7.4E-07 
7.3E-07 
4.3.E- 07  
3 .6E-07 
4.4E-07 
8 .7E-07  
1.4E.06 
1 .5E-06  
1.8E-06 
1.7E-06 
1.5E-06 
9.3E-07 

D is tance  ( m >  

D i  r e c t i  on 1528 1483 1614 1670 . 1607 3043 1970 

N 1.3E-06 
NNW 8.3E-07 

NW 8.4E-07 
WNW 9.4E-07 

W 1.5E-06 
wsw 1.4E-06 

sw 8 .4E-07 
ssw 7.2E-07 

S 8 .9E-07 
SSE 1.8E-06 

S E  3.OE-06 
ESE 3.2E-  06 

E 3 .6E-06 
ENE 3 .5E-06 

), .‘..Li,l, .NEc ;$ 3.OE-06 
NNE 1.9E-06 

. . .  ,.. 

’.: :._. I 

1.4E-06 
8.8E-07 
8.9E-07 
9.9E-07 
1.6E-06 
1.5E-06 
8 .8E-07 
7.6E-07 
9.4E-07 
1.9E-06 
3.2E-06 
3 .4E-06 
3.9E-06 
3.7E-06 
3.2E-06 
2.OE-06 

1.2E-06 
7.5E-07 
7.6E-07 
8.5E-07 
1.4E-06 
1.3E-06 
7.6E-07 
6.6E-07 
8.OEy07 
1 .6E-06 
2.7E-06 
2.9E-06 
3.3E-06 
3.1Er06 
2.7E-06 
1.7E-06 

1.1E-06 
7.1E-07 
7.2E-07 
7.9E-07 
1.3E-06 
1.2E-06 
7.2E-07 
6.2E-07 
7.5E-07 
1. SE-06 
2.5E-06 
2.7E-06 
3.1E-06 
3.OE-06 
2.6E-06 
1.6E-06 

1 .2E-06 
7.6E-07 
7 .7E-07 
8 .5E-07 
1 .4E-06 
1.3E-06 
7.7E-07 
6.6E-07 
8 .1E-07 
1 .7E-06 
2.7E-06 
2 .9E-06 
3 .3E-06 
3.2E-06 
2 .8E-06 
1 .7E-06 

~ ~~~ 

3 .7E-07 
2.4E-07 
2.4E-07 
2.7E-07 
4.3E-07 
4.3E-07 
2.SE-07 
2.2E-07 
2.6E-07 
5.OE-07 
8.OE-07 
8.5E-07 
1.OE-06 
9.7E-07 
8 .5E-07 
5 .4E-07 

8.OE-07 
5.2E-07 
5.3E-07 
5.8E-07 
9.3E-07 
9 .2E-07 
5 .3E-07 
4.6E-07 
5.5E-07 
1.1E-06 
1.8E-06 
1 .9E-06 
2.2E-06 
2.1E-06 

1.2E-06 
1.9E-06 



Apr 20, 1998 9:29 am 

INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 8 

~~ 

Distance ( m )  

Di recti on 2096 2191 2161 2620 2651 , 1146 

N 7.2E-07 
NNW 4.7E-07 
NW 4.7E-07 

WNW 5.2E-07 
W 8.4E-07 

wsw 8.2E-07 
sw 4.8E-07 
ssw 4.1E-07 

s 4.9E-07 
SSE 9.9E-07 
SE 1.6E-06 

ESE ' 1.7E-06 
E 2.OE-06 

ENE 1.9E-06 
NE I. 7E-06 

NNE 1.OE-06 

6.6E-07 
4.3E-07 
4.4E-07 
4.8E-07 
7.7E-07 
7.6E-07 
4.4E-07 
3.8E - 0 7, 
4.6E-07 
9.1E-07 
1.5E-06 
1.6E-06 
1.8E-06 
1.8E-06 
1.5E-06 
9.7E-07 

6.8E-07 
4.4E-07 
4.5E-07 
4.9E-07 
7.9E-07 
7.8E-07 
4.5E-07 
3.9E-07 
4.7E-07 
9.3E-07 
1.5E-06 
1.6E-06 
1.9E-06 
1.8E-06 
1.6E-06 
9.9E-07 

4.8E-07 
3.2E-07 
3.2E-07 
3.5E-07 
5.6E-07 
5.6E- 07 
3.3E-07 
2.8E-07 
3.3E-07 
6.6E-07 
1.1E-06 
1.1E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.1E-07 

4.7E-07 
3.1E-07 
'3.1E-07 
3.4E-07 
5.5E-07 
5.5E-07 
3.2E-07 
2.7E-07 
3.3E-07 
6.4E-07 
1.OE-06 
1.1E-06 
1.3E-06 
1.3E-06 
1.lE- 06 
6.9E-07 

2.2E-06 
1.4E-06 
1.4E-06 
1.6E-06 
2.6E-06 
2.4E-06 
1.4E-06 
1.2E-06 
1.5E-06 
3.2E-06 
5.3E-06 
5.6E-06 
6.4E-06 
6.OE-06 
5.2E-06 
3.2E-06 

000519 
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C A P 8 8 - P C  

Vers ion  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:30 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i  ve Dose Equi V a l  e n t  
(mrem/year) 

9.24E-01 

A t  T h i s  L o c a t i o n :  710 Me te rs  Eas t  

Source Category :  REMEDIATION S I T E  
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE CON-017 CG11 

D a t a s e t  Name: 97-PILE2-Gl 
D a t a s e t  Date: Apr 20, 1998 9:20 am 

Wind F i  1 e :  W N D F I  LES\97STAR. WND 

.. a' , 

000520 



Apr  20, 1998 9:30 am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 710 Mete rs  Eas t  
L i f e t i m e  F a t a l  Cancer R.isk: 1.18E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi v a l  e n t  

(mrem/y) . 

GONADS 2.45E-03 
BREAST 2.80E- 03 
R MAR 1.17E-01 
LUNGS 7.04E+00 

ENDOST 1.54E+00 
THYROID 2.38E-03 

RMNDR 6.13E-02 

EFFEC ' 9.24E-01 

S Y N O P S I S  
Page'  1 

L 



Apr  20, 1998 9:30 am 

Nucl i de 

u - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

C l a s s  S i z e  
-- 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1 .00  
w * 1 .00  
w 1.00 
Y 1 .oo 
Y 1 .oo  
Y 1 .oo  
Y 1.00 

Source 
#1 TOTAL 

C i  /y  C i  /y 

5.9E-04 5.9E-04 
3.1E-05 3.1E-05 
2.3E-05 2.3E-05 
6.6E-04 6.6E-04 
4.2E-07 4.2E-07 
1.7E-06 1.7E-06 
1.8E-05 1.8E-05 
5.3E-05 5.3E-05 
2.8E-06 2.8E-06. 
2.6E-03 2.6E-03 

SITE INFORMATION 

Temperature:  .11 degrees  C 
. P r e c i p i t a t i o n :  102 cm/y 

M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 

..'. , 

008522 



Apr 20 ,  1998 9:30 am 

SOURCE INFORMATION 

Source. Number: 1 

Source H e i g h t  ( m >  : 1.00 
Area ( s q  m ) :  2.04E+04 

Plume R i s e  
Pasqui  11 C a t :  . A  B C D E F G 

Zero :  0 .00 0.00 0.00 0.00 , 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetab l  e M i l  k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0 .558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

S Y N O P S I S  
Page 3 

F9od A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR MAX-IMUM INDIVIDUAL ASSESSMENT 

795 710 1398 1133 930 1105 1411 1537 1578 1760 
1769 1829 1782 1784 2397 1902 1581 1552 1680 1452 



C A P 8 8 - ' P  C 

V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:30 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  Ca tegory :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE CON-017 [Gl] 

D a t a s e t  Name: 97-PILEZ-G1 
D a t a s e t  Date:  Apr 20, 1998 9:ZO am 

Wind F i l  e: WNDFI LES\97STAR. WND 



c Apr 20, 1998 9:30 am 

t .  . ' :  I :  . .  . .  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

2.45E-03 
2.80E-03 
1.17E-01 

2.38E-03 

6.13E-02 

7.04E+00 

1.54E+00 

9.24E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

INGESTION 
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXT E RNA L 

TOTAL 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

4.36E-02 
8.80E -.Ol 
7.38E-08 
4.96E- 04 
9.24E-01 
4.96E- 04 

9 .24E-d l  

SUMMARY 
Page 1 

a 

a 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel ected 
I nd i v i  d u a l  

Nucl  i d e  (mrem/y> 

U - 234 
l!-235 
U-236 
U-238 
RA - 226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

3.99E-01 
2.00E-02 
1 .47E-02 
3.97E-01 
3.55E-05 
5.53E-05 
2 .21  E-02 
6.47E-02 
4.96E-03 

* 9 .54E-04 

TOTAL 9 .24E-01 

SUMMARY 
Page 2 

... .. % 
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CANCER R I S K  SUMMARY 

Cancer 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 

' BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

1.13E-07 
7.49E-08 
5.51E-10 
6.26E-09 
1.15E-05 
4.14E-09 
1.09E-08 
5.30E-09 
2.41E-09 
1.27E-07 
2.94E-09 

1.18E-05 

Pathway 

PATHWAY R I S K  SUMMARY 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Ca.ncer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

2.31E-07 
1.16E-05 
1.64E- 12 
1.14E-08, 
1.18E-05 
1.14E-08 

1.18E-05 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nucl i d e  

,Se lec ted  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

P 6 2  

SUMMARY 
Page 4 

5.16E-06 
2.64E-07 
1.90E-07 
5.18E-06 
4.97E- 1 0  
5.86E- 10 
4.43 E -  07 
5.31E-07 
2 .7 9 E - .O 8 
3.21E-08 

1.18E-05 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance (m) 

Direction 795 710 1398 1133 930 1105' 1411 

N 
N N W  
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
EN E 
N E  

N N E  

2.5E-01 
1.6E-01 
1.7E-01 
1.9E-01 
3.OE-01 
2.7E-01 
1.6E-01 
1.4E-01 
1.8E-01 
3.7E-01 , 
6.1E-01 
6.5E-01 
7.3E-01 
6.9E-01 

3.2E-01 
2.OE-03 
2.1E-01 
2.4E-01 
3.8E-01 
3.4E-01 
2.OE-01 
1.8E-01 
2.2E -,01 
4.7E-01 
7.7E-01 
8.2E-01 
9.2E-01 
8.7E-01 

8.8E-02 1.3E-01 
8.3E-02 

1i9E-01 
'1.2E-01 
1.2E-01 

1.3E-01 
8.7E-02 
8.8E-02 
9.9E-02 
1.6E-01 

8.6E-02 
5.6E-02 
5.7E-02 
6.3E- 02 
1.OE-01 
9.6E-02 

5.7E-02 
;f$:gpyjtz ~ :.,. . ..-... .... 

6.4E-02 

../..,. . ....... . ......,..._ .,.,... ..,.,/ 
, .,..... : .,.,.,.,.,.: .,.,. ::2::.. ..: ...,., 8.5E-02 . . . . . . . . . . . . . . . . . ...,_ .. 

~~~~~~~ 

1.5~31 
. 1.4E-01 . . . . . . . .../,...._ . . . . . . . . 

2.OE-01 
~*~~~~~ 1.OE-01 

9.7E-02 
5.7E-02 
5.OE-02 
6.1E-02 
1.2E-01 
2.OE-01 
2.1E-01 
2.4E-01 
2.3E-01 
2.OE-01 
1.3E-01 

1.4E-01 
8.2E-02 
7.2E-02 
8.9E-02 
1.8E-01 
3.OE-01 
3.2E-01 
3.6E-01 
3.4E-01 
3.OE-01 
1.8E-01 

gp&@..p 1.5E-01 

7.6E-02 
. . , .:pi;, . . . . . . . , . . .:$? . . . . . . . . . . . . .. . . . . . 1.2E-01 

1 .OE-01 
1.3E-01 
2.7E-01 
4.4E-01 
4.7E-01 
5.3E-01 
5.OE-01 
4.3E-01 
2.7E-01 

9.3E-02 
1.9E-01 
3.2E-01 
3.4E-01 
3.8E-01 
3.6E-01 
3.1E-01 
1.9E-01 

1.2E-01 
2;OE-Ol 
2.1E-01 
2.4E-01 
2.3E-01 
2.OE-01 
1.2E-01 

5.9E-01 g;qj@.q@ ... ..... ..,.,, .._ <:.t:: ..._ ,.,:*:, ..:.. , .. 
7.5E-01 . . . . . . . . . . . . ...,..... . . ~~~~-~~ . ....A x::. .... :.. . 

Distance ( m )  

Di recti on 1537 1578 1760 1769 1829 1782 1784 

N 7.3E -02 
NNW 4.8E-02 
NW 4.9E-02 

WNW 5.4E-02 
W 8.6 E - 02. 

wsw 8.2E-02 
sw ,4.8E-02 ,.(. ..._..._. . . . . .,...,...._. . . . . &j$q @@; ssw 
S 5.1E-02 

SSE 3.OE-01 
SE .1.'7E-01 

ESE 1.8E-01 
,E ,-.,:,2..OE-01 

NE  1.7E-01 
QQQ- NNE 1.1E-01 

.... 5.. .......... . .......... 

S~~ENE I: " L ~ E - o ~  

7.OE-02 
4.6E- 02 
4.7E-02 
5.1E-02 
8.2E-02 
7.8E-02 
4.6E-02 

4.9E- 02 
9.8E-02 
1.6E-01 
1. 7E-'01 
1.9E-01 
1.9E-01 
1.6E-01 
1.OE-01 

p$p@$ , .  
,.*.. ,,: .= . 

...................... ........_. 

5.8E-02 
3.8E-02 
3.9E-02 
4.2E-02 
6.7E-02 
6.5E-02 
3.9E-02 

5.7E-02 
3.8E-02 
3.8E-02 
4.2E-02 
6.7E-02 
6.5E-02 
3.8E-02 

5.4E-02 
3.6E-02 
3.6E-02 
4.OE-02 
6.3E-02 
6.1E-02 
3.6E-02 

5.7E-02 
3.7E - 02 
3.8E-02 
4.1E-02 
6.6E-02 
6.4E- 02 
3.8E-02 
3.3E-02 

5.6E-02 
3.7E-02 
3.8E-02 
4.1E-02 
6.6E-02 
6.4E-02 
3.8E-02 
3.3E-02 ' 3.4E-02 @$@%#Z 

8.OE-02 

. . .,...,..... _. . . . . . . . . . . . 
: ..... 3: ....... ": .... 

3.1E-02 

7.4E-02 
~ ~ ~ ~ - ~ ~ :  
.. . .*' . . . . . . . . . . . . . . . . 4.OE-02 

@$q@*@g . 1.. 

1.3E-01 

. ......,.... ....... ......................... 
. . . . . . . . . . . . . . . . . . . . . , 

1.3E-01 
1.4E-01 
1.6E-01 
I .  5 E - 0 1  
1.3E-01 
8.3E-02 

1 .. 3 E - 0 1 
1.4E-01 
1.6E-01 
1.5E-01 
1.3E-01 
8.2E-02 

1.2E-01 
1.3E-01 
1.5E-01 
1.4E-01 
1.2E-01 
7.8E-02 

.1.3E-01 
1.3E-01 
1.5E-01 
1.5E-01 
1.3E-01 
8.1E-02 

1.3E-01 
1.5E-01 
1.5E-01 
1.3E-01 
8.1E-02 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

SUMMARY 
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Distance ( m )  

Direction. 2397 

~ 

1902 1581 1552 1680 1452 

N 
NNW 
NW 

WNW 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

w .  

3.4E-02 
2.3E-02 
2.3E- 02 
2.5E-02 
3.9E -02 
3.9E-02 
2.3E-02 
2.OE-02 
FgFg# 2.4E-02 

7.2E-02 
7.7E-02 
8.9E-02 
8.7E-02 
7.6E-02 
4.9E-02 

. ..... ... .. ,:,*, ,*::' : . . . . . .._ . . _.. , . .., , . . . , . . 

5iOE-02 7.OE-02 
3.3E-02 4.6E-02 
3.4E-02 4.6E-02 
3.7E-02 5.1E-02 
5.8E-02 8.1E-02 
5.7E-02 7.8E-02 
3.4E-02 4.6E-02 
2.9E-02 4.OE-02 
3.5E-02 4.9E-02 
6.9E-02 9.7E-02 1.OE-01 8.7E-02 l.lE-01 

1.4E-01 1.9E-01 
1.5E-01 2.OE-01 

1.3E-01 1.8E-01 1.9E-01 
l.lE-01 1.6E-01 1.7E-01 
7.2E-02 1.OE-01 1.OE-01 9.OE-02 1.2E-01 

7.2E-02 6.3E-02 8.2E-02 
4.7E-02 4.1E-02 5.3E-02 
4.8E-02 4.2E-02 5.4E-02 
5.3E.-02 4.6E-02 6.OE-02 
8.4E-02 7.3E-02 9.5E-02 
8.1E-02 7.1E-02 9.1E-02 
4.8E-02 4.2E-02 5.4E-02 
4.2E-02 3.6E-02 4.7E-02 
5.OE-02 4.4E-02 5.7E-02 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  795 710 1398 1133 930 1105 1411 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

3 .2E-06 
2.1E-06 
2 .1E-06 
2 .4E-06 
3.8E-06 
3 .5E-06 
2.OE-06 
1 .8E-06 
2.2E-06 
4 .7E-06 
7 .8E-06 
8.3E-06 
9 .4E-  06 

7 .6E-06 
4 .6E-06 

8.8E-'06 

4.1E-06 
2.6E-06 
2.7E-06 
3.OE-06 
4.8E-06 
4.3E-06 
2.5E-06 
2.2E-06 
2.8E-06 
6.OE-06 
9.9E-06 
1. DE-05 
1,2E-05 
1. 1.E-05 
9.5E-06 
5.8E-06 

1.1E-06 
7.1E-07 
7.2E-07 
8.OE-07 
1.3E-06 
1.2E-06 
7.1E-07 
6.2E-07 
7.6E-07 
1.6E-06 '  
2.6E-06 
2. 7E-.06 
3.1E-06 
3.OE-06 
2.6E-06 
1.6E-06 

1.6E-06 
1.OE-06 
1. I E - 0 6  
1.2E-06 
1.9E-06 
1.8E-06 
1.OE-06 
9.OE-07 
l . l E - 0 6  
2.3E-06 
3.8E-06 
4.1E-06 
4.6E-06 
4.4E-06 
3.8E-06 
2.3E-06 

2.4E-06 
1.5E-06 
1 .5E-06 
1.7E-06 
2.8E- 06 
2.5E-06 
1.5E-06 
1.3E-06 
1.6E-06 
3.4E-  06 
5.7E-06 
6.OE-06 
6.8E-06 
6.4E-06 
5.5E-06 
3.4E-06 

1 .7E-06 
1 .1E-06 
1 .1E-06 
1 .2E-06 
2.OE-06 
3.9E-06 
1 .1E-06 
9.4E-07 
1.2E-06 
2 .4E-06 
4.OE-06 
4 .3E-06 
4.9E-06 
4 .6E-06 
4.OE-06 
2 .4E-06 . 

1 .1E-06 
7.OE-07 
7.1E-07 
7.9E-07 
1.3E-06 
1.2E-06 
7.OE-07 
6.1E-07 
7.4E-07 
1.5E-06 
2.5E- 06 
2 .7E-06 
3.1E-06 
2.9E-06 
2.5E- 06 
1.6E-06 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1537 1578 '  1760 1769 1829 1782 1784 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE, 

. I .  N E  

9 .2E-07 
5 .9E-07 
6.OE-07 
6 .7E-07 
1 .1E-06 
1.OE-06 
6.OE-07 
5.2E-07 
6.3E-07 
1 .3E-06 
2 .1E-06  
2.2E-06 
2 .6E-06 
2.5E-06 
2 .1E-06 

8 .7E-07 
5.7E-07 
5.7E-07 
6.4E-07 
1.OE-06 
9.8E-07 
5.7E-07 
4.9E-07 
6.OE-07 
1.2E-06 
2.OE-06 
2.1E-06 
2.5E-06 
2.3E- 06 
2.OE-'06. 

7.2E-07 
4.7E-07 
4.7E-07 
5.2E-07 
8.4E- 07 
8.1Er07 
4.7E-07 
4.1E-07 
4.9E-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.7E-06 

7.1E-07 
4.6E-07 
4.7E-07 
5.1E-07 
8.3E-07 
8.OE-07 
4.7E-07 
4.OE-07 
4.9E-07 
9.9E-07 
1.6E-'06 
1.7E-D6 
2.OE-06 
1.9E-06 
1.7E-06 

6.7E:07 
4.3E-07 
4.4E-07 
4.8E- 07 
7.8E- 07 
7.5E-07 
4.4E-07 
3 .8E-07 
4.6E-07 
9 .2E-07 
1 .5E-06 
1.6E-06 
1.9E-06 
1 .8E-06 
1 .5E-06  

7.OE-07 
4 .6E-07 
4 .6E-07 
5 .1E-07 
8 .2E-07 
7.9E-07 
4.6E-07 
4.OE-07 
4 .8E-07 
9.7E-07 
1 .6E-06 
1 .7E-06 
1.9E-06 
1 .9E-06 
1 .6E-06 

. 7.OE-07 
4.5E-07 
4.6E-07 
5.1E-07 
8.2E-07 . 

7.9E-07 
4.6E-07 
4.OE-07 
4.8E-07 
9.7E-07 
1.6E-06 
1.7E-06 
1 .9E-06 
1.9E-06 
1.6E-06 

NNE . 1 .3E-06 1.3E-06 1.OE-06 1.OE-06 9.7E-07 1.OE-06 1.OE-06 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

SUMMARY 
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Distance (m> 

Direction 2397 1902 1581 1552 1680 1452 

' 0  

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

4.1E-07 
2.7E-07 
2.7E-07 
3.OE-07 
4.8E-07 
4.7E-07 
2.8E-07 
2.4E-07 
2.8E-07 
5.6E-07 
9.OE-07 
9.6E-07 
1.1E-06 
1.1E-06 
9.5E-07 
6.OE-07 

6.2E-07 
4.OE-07 
4.1E-07 
4.5E-07 
7.2E-07 
7.OE-07 
4.1E-07 
3.5E-07 
4.3E-07 
8.5E-07 
1.4E-06 
.1.5E-06 
1.7E-06 
1.7E-06 
1.4E-06 
9.OE-07 

8.7E-07 9.OE-07 
5.7E-07 '5.8E-07 
5.7E-07 5.9E-07 
6.3E-07 6.6E-07 
1.OE-06 l.lE-06 
9.8E-07 1.OE-06 
5.7E-07 5.9E-07 
4.9E-07 5.lE-07 
6.OE-07 6.2E-07 
1.2E-06 1.3E-06 
2.OE-06 2.1E-06 
2.1E-06 2.2E-06 
2.4E-06 2.5E-06 
2.3E-06 2.4E-06 
2.OE-06 2.1E-06 
1.3E-06 1.3E-06 

7.8E-07 1.OE-06 
5.1E-07 6.6E-07 
5.1E-07 6.7E-07 
5.7E-07 7.4E-07 
9.1E-07 1.2E-06 
8.8E-07 1.l.E-06 
5.1E-07 6.6E-07 
4.4E-07 5.7E-07 
5.4E-07 7.'OE-07 
l.lE-06 1.4E-06 
1.8E-06 2.4E-06 
1.9E-06 2.5E-06 
2.2E-06 2.9E-06 
2.1E-06 2.7E-06 
1.8E-06 2.4E-06 
l.lE-06 1.5E-06 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N . O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:31 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose Equi V a l  e n t  
(mrem/year) 

A t  T h i s  L o c a t i o n :  903 Me te rs  East 

Source Category:  REMEDIATION SITE 
'Source Type: Area 

Emiss ion  Y e a r :  1997 

Comments: 1997 NESHAP Demonst ra t ion  
STOCKPILE CON-017 [ G 2 ]  

Da tase t  Name: 97-PILEZ-G2 
Da tase t  Date: Apr 20,  1998 9:21 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  20. 1998 9:31 am 

M A X I M A L L Y  EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page 1 

. I  

./ i ;.: 
. .  

L o c a t i o n  O f  The I n d i v i d u a l :  903 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  7.22E-06 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  V a l  e n t  

Organ (mrern/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.53E-03 
1.75E-03 
7.23E - 02 

1.49E-03 
9.51E-01 
3.85E-02 

4.30E+00 

5.65E-01 
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Nucl i d e  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH- 228 
TH - 230 
TH-232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source 
#1 TOTAL 

C l a s s  S i z e  C i /y  C i  /y 

Y 1.00 5.9E-04 5.9E-04 
Y 1.00 3.1E-05 3.1E-05 
Y 1.00 2.3E-05 2.3E-05 
Y 1.00 6.6E-04 6.6E-04 
W 1.00 4.2E-07 4.2E-07 
W 1.00 1.7E-06 1.7E-06 
Y 1.00 1.8E-05 1.8E-05 
Y 1.00 5.3E-05 5.3E-05 
y. 1 .00 2.8E-06 2.8E-06 
Y 1.00 2.6E-03 2.6E-03 

SITE INFORMATION. 

1 6 2 8  

S Y N O P S I S  
Page 2 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

. .  
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Source 

Sou c e  He i  
Area 

Plume R i s e  

SOURCE INFORMATION 

Number: 1 

h t  ( m ) :  1.00 
( s q  m ) :  2.04E+04 

. P a s q u i l l  C a t :  . A  B C D E F G 

Zero:  0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

. .  
AGRICULTURAL DATA 

Vege tab le  M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
f r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i d n  Impor ted :  0.000 0.000 . 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

903 1003 1754 2158 2675 2200 2798 1089 1971 2454 
2507 1154 2256 \1156 1392 1486 1444 2030 20'55 1531 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9 :31  am 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P.O. BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE CON-017 [ G Z ]  

D a t a s e t  Name: 97-PILE2-G2 
D a t a s e t  Date: Apr 20, 1998 -9:Zl am 

Wind F i  1 e: WNDFI LES\97STAR. WND 

.. 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 1.53E-03 
BREAST 1.75E-03 
R MAR 7.23E - 02 

THYROID 1.49E-03 
ENDOST 9.51E-01 
RMNDR ' 3.85E-02 

LUNGS 4.3OE+00 

EFFEC 5.65E-01 

. PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y') 

INGESTION 2.74E-02 
I NHA LAT I ON 5.37E-01 
A I R  I M M E R S I O N  4.50E-08 
GROUND SURFACE 3.08E-04 
INTERNAL 5.65E-01 
EXTERNAL 3.08E-04 

TOTAL 5.65E-01 



/ 

. Apr 20 ,  1998 9 :31  am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Se lec ted  
I n d i v i d u a l  

(mrem/y) 

U-234 
U-235 
U - 236 
U-238 
RA - 226 
RA-228 
TH-228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

SUMMARY 
Page 2 

2.44E- 0 1 
1.22E-02 
8.97E-03 
2.43 E'- 0 1 
2.20E-05 
3.44E-05 
1.35E- 02 
3.95E-02 
3.03E-03 
5 .91  E -  04 

5.65E-01 

000539 
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CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer R i s k  

L E U K E M I A  
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

7.01 E-08 
4.64E- 08 
3.44E- 10 
3.90E-09 
7.01E-06 
2.59E-09 
6.84E-09 
3.28E-09 
1.50E-09 

1.84E-09 
7 .  W E -  oa 

TOTAL 7.22E- 06 

PATHWAY . R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
I NHALAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

1.45E-07 
7.07E-06 
1.00E-12 
7.08E-09 
7.22.E-06 
7.08E-09 

TOTAL 7.22E-06 

SUMMARY 
Page 3 



1620 

Apr 20, 1998 9:31 am 

N U C L I D E  R I S K  SUMMARY 

Nucl  i d e  

Sel  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

u-234  
U - 2 3 5  
U-236 

RA - 226 
RA-228 
TH-228 
TH- 230 
TH - 232 
TH - 234 

u - 238 

TOTAL 

3.15E-06 
1.61E-07 
I. 16E-07 
3.16E-06 
3.05E- 10 
3.62E- 10 
2.70E-07 
3.24E- 07 
1.71E-08 
1.97E-08 

7.22E - 06 

. - ’  

SUMMARY 
Page 4 

00054% 



Apr  20 ,  1998 . 9 :31  am 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (in) 

D i  r e c t i  on  903 1003 1754 2158 2675 2200' 2798 

N 
NNW 

.N W 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E '  
NNE 

2.OE:Ol 
1 .3E-01  
1.3E-01 
1 .4E-01 
2 .3E-01 
2 .1E-01  
1 .2E-01 
1 .1E-01 
1 .4E-01  
2 .8E-01 
4.7E-01 
5.OE-01 
5 .6E-01  
5 .3E-01 p&E;@:$ ..... ... " .,... 

2 .8E-01  

. .\.. ....- __................ >:.... ..... ._ 

. ... +t.> ../........... ... ..... . ..I.. 

................ ....................... ... g$$@g$@$ 
1.OE-01 
1.OE-01 
1 .2E-01 
3.9E-01 
1 .7E-01 
1.OE-01 
8.9E-02 
1.1E-01 
2 .3E-01 
3 .8E-01  
4.OE-01 
4 .5E-01 
4 .3E-01 
3 .7E-01 
2 .3E-01  

:__.I %::...A. ._,.._..__ 5.7E-02 
3.8E-02 
3.8E-02 
4.2E-02 

6.5E-02 
3.8E-02 
3.3E-02 
4.OE-02 
7.9E-02 
1 .3E-01 
1 .4E-01  
1.6E-01 
1 .5E-01 
1 .3E-01 
8.3E-02 

~~~~~~ 

1;. I.. ,,< ._.. ,__ 

4.OE-02 
2.6E-02 
2.6E-02 
2.9E-02 
4.6E-'O2 
4.5E-02 
2.7E-02 
2.3E-02 
2.8E-02 
5.4E-02 
a . 6 ~ - 0 2  
~~~~~~ 

x....,. ............ 
1 .1E-01 
1.O.E- 0 1  
9.OE-02 
5.7E-02 

2 .8E-02 
1.9E-02 
1 .9E-02 
2.OE-02 
3.2E-02 
3,2E-02 
1.9E-02 
1.6E-02 
1 .9E-02 
3.7E-02 
5.8E-02 
6 .2E-02 

7 .1E-02 
6.2E-02 
4.OE-02 

. ...,.,.,.,.,. ... (. .....,. (... . . . . . 
~*~~~~~ 

3 .8E-02 
2.5E-02 
2.6E-02 
2.8E-02 

~~~~~ 4 .4E-02 

2.6E-02 
2.2E-02 
2.7E-02 
5.2E-02 
8.3E-02 
8.9E- 02 
1 .OE-01 
1 .OE-01 
8.7E-02 
5 .  5E-02 

/;;:,,, ,: ..*(.. . .. i. : _.._..._....._ .:':.:. _.... : __.. 

2 .6E-02 
1.7E-02 
1.7E-02 
1.9E-02 
2.9E-  02 
2.9E-02 
1.8E-02 
1. 5E-02 
1.8E-02 
3.4E-02 
;@g#Bxr,@Z 
5.7E-02 
6.7E-02 
6 .5E-02 
5.7E-02 
3 .7E-02 

,... ... ....... (i... .....:.:.;..... ..... . 
. ., :.... 
i....... . i....... . i..... ..... ii. ..i 

D i s t a n c e  (in> 

D i  r e c t i  on  1089 1971  * 2454 2507 11.54 2256 1156 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

' E  

..... . ....... .................... ......... 
~*~~~~~ 

8 .9E-02 
9.OE-02 
1.OE-01 
1 . 6 E - 0 3 .  
1 . 5 5 - 0 1  
8.7E-02 
7.7E-02 
9.5E-02 
2.OE-01 
3.2E-01 
3 .4E-01 
3 .9E-01 

' ENE ( r  : 3.7E-01 
N E  3 .2E-01  

NNE 2.OE-01 

4.6E-02 
3 .1E-02  
3 .1E-02 
3 .4E-02 
5.4E-02 
5.3E-02 
3.1E-02 
2.7E-02 
3 .2E-02 

1 .3E-01 
1 .2E-01  
1 .1E-01  
6 .7E-02  

3.2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.7E-02 
3.7E-02 
2.2E-02 
1.9E-02 
2.EE-02 
4.3E-02 
6.8E-02 

3.1E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.5E-02 
3.5E-02 
2.1E-02 
1.8E-02 
2.2E-02 
4.l.E-02 
6;6E-02 

7.2E102 
4.6E-02 

6 .9E-02 
4.4E-02 

...... ............ ./.. .. :......'...,..'... i ~ ~ . ~ ~ ~ - ~ ~  
8.OE-02 
8 .1E-02 
9.1E-02 
1 .5E-01  
1 .4E-01 
7.9E-02 
6.9E-02 
8.6E-02 
1 .8E-01 
2 .9E-01 
3 .1E-01 
3.5E'- 0 1 
3 .3E-01  
2 .9E-01 
1 .8E-01 

.. . . d ..__ . . . . . . . . . . . . . . 3 .7E-02 
2.4E-02 
2.  5E-02 
2.7E-02 

2. 5E-02 
2.2E-02 
2.6E-02 
5.OE-02 
8.OE-02 
8.5E-02 
9.9E-02 
9.6E-02 
8.4E-02 
5.3E-02 

1 .2E-01  
8.OE-02 
8 .1E-02 

1 .5E-01  
1.. 3 E - 0 1 
7.9E-02 
6.9E-02 
8.5E-02 
1 .8E-01  

.2.9 E - 01  
3 .1E-01  
3 .5E-01  
3 .3E-01  
2 .9E-01  . 

1 .8E-01  

:8y:.' . ,,:::q@$@g ... , ..( 
. .... .. ..:.>: . ,::: ' . .__._____.___.._..... .._. 
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I ND 

3 1  am 

VIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 6 

D i s t a n c e  (rn) 

D i  r e c t i  on 1392 1486 1444 2030 2055 1531 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

8,. 8E- 02 

1.OE-01 
9.7E-02 
5.7E-02 
5.OE-02 
6.1E-02 
1 .2E-01 
2.OE-01 
2.1E-01 
2 .5E-01 
2 .3E-01 
2.OE-01 
1 .3E-01 

7.7E-02 
:yyp 5.OE-02 .'.:A'.: 

5.7E-02 
i., . . ,,@, . . . . . . , . <@-fl;Z . . . 

9.OE-02 
8.6E-02 
5.1E-02 
4.4E-02 
5.4E-02 
1.1E-01 
1.8E-01 
1 .9E-01 
2.2E-01 
2 .1E-01 
1 .8E-01 
1.1E-01 

8.2E-02 

9.6E-02 
9.J.E-02 
5.3E-02 
4.6E-02 
5.7E-02 
1.1E-01 
1.9E-01 
2.OE-01 
2.3E-01 
2.2E-01 
1 .9E-01 
1 .2E-01 

4.4E- 02 
2.9E-02 
2.9E-02 
3.2E- 02 
5.1E-02 

4 .3E-02 
2.8E-02 
2.9E-02 
3.1E-02 
5.OE-02 

3.1E-02 
6.OE-02 
9.6E-02 
1.OE-01 
1 .2E-01 
1 .1E-01  
1.OE-01 
6.3E-02 

3.OE-02 
5.9E-02 
9.4E-02 
1.OE-01 
1 .2E-01  
1.l.E-01 
9.8E-02 
6.2E-02 

7.3E-02 
4.8E-02 
4.8E-02 
5.4E-02 
8.6E-02 
8.2E-02 
4.8E-02 
4.2E-02 
5.1E-02 
1 .OE-01 
1.7E-01 
1 .8E-01 
2.OE-01 



c gpr 20, 1998 9:31 am 

INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 7 

Distance (m) 

Di recti on 903 1003 1754 2158 2675 , 2200 2798 

N 
NNW 
NW 

WNW 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 

' NE 
. NNE 

w .  

2.5E-06 
1.6E-06 
1.6E-06 
1.8E-06 
3 .OE-06 
2.7E-06 
1.6E-06 
1.4E-06 
1.7E-06 
3.6E-06 
6.OE-06 
6.4E-06 
7.2E-06 
6.8E-06 
5.9E-06 
3.6E-06 

2.OE-06 
1.3E-06 
1.3E-06 
1 SE-06 
2.4E-06 
2.2E-06 
1.3E-06 
l.lE-06 
1.4E-06 
2.9E-06 
4.8E-06 
5.1E-06 
5.8E- 06 
5.5E-06 
4.7E-06 
2.9E-06 

7.2E-07 
4.6E-07 
4.7E-07 
5.2E-07 
8.4E-07 
8.1E-07 
4.7E-07 
4.OE-07 
4.9E-07 
1.OE-06 
1.6E-06 
1.7E-.O6 
2.OE-06 
1.9E-06 
1.7E-06 
1 .OE-06 

4.9E-07 
3.2E-07 
3.2E-07 
3.5E-07 
5.7E-07 
5.6E-07 
3.3E-07 
2.8E-07 
3.4E-07 
6.7E-07 
1.1E-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.lE-07 

3.4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
3.9E-07 
3.9E-07 
2.3E-07 
1.9E-07 
2.3E-07 
4.5E-07 
7.3E-07 
7.8E-07 
9.1E-07 
8.8E-07 
7.7E-07 
4.9E-07 

4.7E-07 
3.1E-07 
3.1E-07 
3.4E-07 
5.5E-07 
5.4E-07 
3.2E-07 
2.7E-07 
3.3E-07 
6.5E-07 
1.OE-06 
l.lE-06 
1.3E-06 
1.3E-06 
l.lE-06 
6.9E-07 

3.1E-07 
2.OE-07 
2.OE-07 
2.2E-07 
3.6E-07 
3.6E-07 
2.1E-07 
1.8E-07 
2.1E-07 
4.2E-07 
6.7E-07 
7:2E-07 
8.4E-07 
8.1E-07 
7.. 1E-07 
4.5E-07 

Distance (m) 

Di recti on 1089 1971 2454 2507 1154 2256 1156 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

... ESE 
E 

. .  . , '  
ENE . ' 

N E  
NNE 

1.7E-06 
1.1E-06 
1.1E-06 
1.3E-06 
2. 1E--06 
1.9E-06 
1.1E-06 
9.7E-07 
1.2E-06 
2. 5E-06 
4.1E-06 
4.4.E - 06 
5.OE-06 
4.7E-06 
4.1E-06 
2.5E-06 

5.7E-07 
3.7E-07 
3.8E-07 
4.1E-07 
6.7E-07 
6.6E-07 
3.8E-07 
3.3E-07 
3.9E-07 
7.9E-07 
1.3E-06 
1.4E-06 
1.6E-06 
1.5E-0,6 
1.3E-06 
8.4E- 07 

3.9E-07 
2.6E-07 
2.6E-07 
2.8E-07 
4.5E-07 
4.5E-.O7 
2.6E-07 
2.2E-07 
2.7E-07 
5.3E-07 
8.6E-07 
9.2E-07 
1.1E-06 
1.OE-06 
9.OE-07 
5.7E-07 

3.8E-07 
2.5E-07 
2.5E-07 
2.7E-07 
4.4E-07 
4.3E-07 
2.5E-07 
2.2E-07 
2.6E-07 
5.1E-07 
8.3E-07 
8.8E-07 
1. O E -  06. 
1 .OE-06 
8.7E-07 
5.5E-07 

1.6E-06 
1'. OE- 06 
1.OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.9E-07 
8.7E-07 
1.l.E-06 
2.2E-06 
3.7E-06 
3.9E-06 
4.5E-06 
4.2E-06 
3.7E-06 
2.3E-06 

4.5E-07 
3.OE-07 
3.OE-07 
3.3E-07 
5.3E-07 
5.2E-07 
3.OE-07 
2.6E-07 
3.1E-07 
6.2E-07 
1 .OE-06 
1.1E-06 
1.2E-06 
1.2E-06 
1.1E-06 
6.6E-07 

1.6E-06 
1.OE-06 
1.OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.9E-07 
8.7E-07 
1.1E-06 
2.2E-06 
3.7E-06 
3.9E-06 
4.5E-06 
4.2E-06 
3.7E-06 
2.3E-06 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 8 

Dis tance  ( m )  

Di r e c t i  on 1392 1486 1444 2030 2055 1531 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ES E 
E 

ENE 
N E  

NNE 

1.1E-06 
7.1E-07 
7.2E-07 
8.OE-07 
1.3E-06 
1.2E-06 
7.1E-07 
6.2E-07 
.7.6E - 07 
1.6E-06 
2.6E-06 
2.7E-06 
3.1E-06 
3.OE-06 
2.6E-06 
1.6E-06 

9.7E-07 
6.3E-07 
6.4E-07 
7.lE-07 
1.1E-06 
1.1E-06 
6.3E-07 
5.5E-07 
6.7E-07 
1.4E-06 
2.2E-06 
2.4E-06 
2.7E-06 
2.6E-06 
2.3E-06 
1.4E-06 

1 .OE-06 
6.6E-07 
6.7E-07 
7.5E-07 
1.2E-06 
l.lE-06 
6.6E-07 
5.8E-07 
7.1E-07 
1.5E-06 
2.4E-06 
2.5E-06 
2.9E-06 
2.8E-06 
2.4E-06 
1.5E-06 

5.4E-07 
3.5E-07 
3.6E-07 
3.9E-07 
6.3E-07 
6.2E-07 
3.6E-07 
3.1E-07 
3.7E-07 
7.5E-07 
1.2E-06 
1.3E-06 
1.5E-06 
1.5E-06 
1.3E-06 
7.9E-07 

5.3E-07 
3.5E-07 
3.5E-07 
3.8E-07 
6.2E-07 
6.1E-07 
3.5E-07 
3.OE-07 
3.7E-07 
7.3E-07 
1.2E-06 
1.3E-06 
1 SE-06 
1.4E-06 
1.2E-06 
7.8E-07 

9.2E-07 
5.9E-07 
6.OE-07 
6.7E-07 
1.1E-06 
1.OE-06 
6.OE-07 
5.2E-07 
6.3E-07 
1.3E-06 
2.1E-06 
2.3E-06 
2.6E-06 
2.5E-06 
2.2E - 06 
1.3E-06 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S . Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment . 
Apr  20. 1998 9:32' am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 . 

E f f e c t i  ve Dos,e Equi v a l  e n t  
(mrem/year). 

A t  T h i s  L o c a t i o n :  472 Me te rs  East 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE SWU-O04/FLYASH [ G l ]  

D a t a s e t  Name: 97-PILE3-G1 
D a t a s e t  Date:  Apr  20,  1998 9:24 am . 

Wind f i l e :  WNDFILES\97STAR.WND 



I 1 

Apr 20 .  1998 9 :32  am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  472 Meters E a s t  
Lifetime F a t a l  Cance r  R i s k :  2 .34E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
R M N D R  

EFFEC 

4.81E-03 
5.48E-03 
2.31E-01 

4.68E- 03 
1.40E+01 

3.04E+00 
1.20E-01 

SYNOPSIS 
Page 1 

a 
1.83E+00 



Apr 20, 1998 9:32 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  C i  /y 

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 5.2E-04 5.2E-04 
Y 1.00 2.7E-05 2.7E-05 
Y 1.00 2.OE-05 2.OE-05 
Y 1.00 5.8E-04 5.8E-04 
W 1.00 3.7E-07 3.7E-07 
W 1.00 1.5E-06 1.5E-06 
Y 1.00 1.5E-05 1.5E-05 
Y 1.00 4.6E-05 4.6E-05 
Y 1.00 2.4E-06 2.4E-06 
Y 1.00 2.3E-03 2.3E-03 

S Y N O P S I S  
Page 2 

SITE INFORMATION. 

Temperature:  11 degrees C 
P r e c i  p i t a  t i  on: 102 cm/y 
M i x i n g  H e i g h t :  950 m 



Apr 20, 1998 9:32 am 

SOURCE I N FORMAT I ON 

Source Number: 1 

Source H e i g h t  (m): 1.00 
Area ( s q  m ) :  2.85E+04 

S Y N O P S I S  
Page 3 

Plume Rise 
. P a s q u i l l  Cat: A .  B C D E F G 

Zero: 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

A G R I  CULTURAL DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 Y 

0.601, 0.558 F r a c t i o n  From Assessment Area : 0.300 
F r a c t i o n  Imported: . 0.000 0.000 , 0.000 

Food Ar rays  were not .generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

2032 1976 2526 2019 1652 864 546 472 485 551 
536 551 597 642 1352 1143 1386 1431 2370 2439 
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V e r s i o n  1 .00  

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  20,  1998 9:32 am 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 .WILLEY ROAD 
Address:  P.O.  BOX 398704 

C i t y :  ' CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source,  Type:  Area  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE SWU-O04/FLYASH [ G l ]  

D a t a s e t  Name: 9 7 - P I L E 3 - G l  
D a t a s e t  D a t e :  A p r  20 ,  1998 9:24 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  20, 1998 9:32 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

GONADS 
.BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

S e l e c t e d  
I nd i v i  d u a l  

( m  rem/y 1 

4.81E-03 
5.48E-03 
2.31E-01 

4.68E-03 

1.20E-01 

1.40E+01 

3.04E+00 

1.83 E+OO 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrern/y) . 

I N G E S T I O N  8.56E- 02 

A I R  I M M E R S I O N  1.46E-07 
GROUND SURFACE 9.65E- 04 

EXTERNAL 9.65E - 04 

I NHA LAT I ON 1.75E+00 

INTERNAL 1.83E+00 

TOTAL 1.83E+00 

SUMMARY 
Page 1. 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y) 

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

7 .91E-01 
3.97E-02 
2.91 E -  02 
7.88E- 0 1 
7.00E-05 
1.09E-04 
4.38E-02 
1.28E - 0 1  
9.81E-03 
1.88E-03 

1.83E+00 

SUMMARY 
Page 2 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

. BONE 

TOT4 L 

Pathway 

2.24E- 07 
1.48E-07 
1.08E-09 
1.22E-08 
2.28E-05 
8.13E-09 
2.15E-08 
1.04E-08 
4.72E-09 
2.49E-07 
5.77E-09 

2.34E-05 

PATHWAY . R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k .  

INGESTION , 

I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

4.54E-07 
2.30E-05 
3.26E-12 
2.22E-08. 
2.34E-05 
2.22E-08 

2.34E- 05 

SUMMARY 
Page 3 
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Nucl i de 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.02E-05 
5.23E -07  
3.76E-07 

' 1.03E-05 
9.83E- 10 
1.16E-09 
8.79E-07 
1.05E-06 
5.53E-08 
6.36E- 08 

SUMMARY . 

Page 4 

2.34E-05 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 2032 1976 2526 2019 1652 864' 546 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE, 

NE 
NNE 

~~~~~~~. 
: ,*:,.,..>..,..~:..;.:. :; 
3.OE-02 
3.OE-02 
3.3E-02 
4.9E-02 
4 .8E-02 
3 . 1 E - 0 2 .  
2 .7E-02 
3.1E-02 
5.7E-02 
8.8E-02 
9.3E-02 
1 .1E-01 
1.OE-01 
9.2E-02 
6.OE-02 

gFgp@# . . . . I  . . . .  
:,..;~.:..::.~~.:; .... 
3 .1E-02 
3.1E-02 
3.4E-02 
5.1E-02 
5.OE-02 
3.2E-02 
2.8E-02 
3.3E-02 
5.9E-02 
9.3E-02 
9.8E-02 
1 .1E-01 
l . l E - 0 1  
9.6E-02 
6.2E-02 

3.1E-02 wzF@z . _._.., 0:: ..,.... l,. ff. .,..,,... 
2.3E-02 
2.4ET02 
3.5E-02 
3.5E-02 
2.3E-02 
2.1E-02 
2.3E-02 
4.OE-02 
6.1E-02 
6.5E-02 
7.5E-02 
7.3E-02 
6.4E-02 
4.3E-02 

......,....A_.. ..,. . ....I,.. ....... .Y 
. 4 .3E-02 . . . . . . . . . . . . . . . . . . . . . %j;Q@@z, 
._,.. li, .,.....,. >c.;...:: 
3.OE-02 
3.3E102 
4.9E-02 
4.9E-02 
3.1E-02 
2.7E-02 
3.2E-02 
5.7E-02 
8.9E-02 
9 .4E-02 
l . l E - 0 1  
1 .1E-01 
9.3E-02 
6.OE-02 

. . . . . . . . . . . . . . . . . . . . . 6.OE-02 
4.1E-02 
pzgqyg ... ... .".. . , 

4 .5E-02 
6 .9E-02 
6 .7E-02 
4 .1E-02 
3.7E-02 
4.3E-02 
8.2E-02 
1'.3E-01 
1 .4E-01  
1 .6E-01  
1 .5E-01 
1 .3E-01  
8 .5E-02 

. ....... ..._. ......../,.....,.. ........._. 
: ,..,. 2:: ..... : ...,... >>: ..... : ....... 

1 .9E-01 
1 .2E-01  
1 .3E-01  ;@! ..@&;$$! '.;.~;;,''' 

3. .. ;.ti.: ... :.. . 
2 .2E-01 
2.OE-01 
1 .2E-01 
1 . l E - 0 1  
1 .3E-01  
2 .7E-01 
4 .5E-01  
4 .8E-01 
5 .4E-01 
5 .1E-01 
4 .4E-01  
2 .7E-01 

4.7E-01 
3.OE-01 
3 .1E-01 
3 .5E-01 

4 .9E-01 
2 .9E-01  
2 .6E-01 
3 .3E-01 
6 .9E-01 

~~~~*~~ 
:....*.:....: .... ......... x... 

1.1E+00 
1.2E+00 
1.4E+00 
1.3E+00 
1.1E+00 
6 .7E-01 

D i s t a n c e  ( m )  

D i  r e c t i  on 472 . 4 8 5  551 536 5 5 1  597 642 

N -  
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

6 .3E-01 
4.OE-01 
4 .1E-01 
4 .7E-01  
7 .4E-01 
WS@$yZ I.. 

3.8E-01 
3 .4E-01 
4 .3E-01 
9 .3E-01 

...... ............. ....... ................._ 
. _.. . . . . . . ... . .. , , , 

1.5E+00 
1.6E+00 
1.8E+00 
1.7E+00 
.1.5E+00 
'8.9E-01 

5.9E-01 
3 .8E-01 
3 .9E-01  
4.4E-01 
7.OE-01 p:$gv@$; 
..,..+?: :;, ..,:+:;:,:,.:., ./ 
3 .6E-01  
3 .2E-01 
4 .1E-01 
8 .7E-01 

. .. . .,. .(_ ............................ 

1.5E+00 
1.5E+00 
1.7E+00 

1.4E+00 
1.6E+00 

8.4E-01 

4 :6 E - 0 1  
3.OE-01 
3.OE-01 
3.4E-01 
5 .5E-01 
4.8E-01 ~~~-~~ 
.... *:.. .. ......___,...,. . . . . . . . . . . . . . . 
2 .5E-01 
3 .2E-01  
6.8E-01 
l . l E + O O  
1.2E+00 
1.3E+00 
1.3E+00' 
l . l E + O O  
6.5E-01 

4.9E-01 4 .6E-01 
3 .1E-01 3.OE-01 
3.2E-01 3.OE-01 
3 .6E-01 3 .4E-01 
5 .8E-01 5 .5E-01 
5.1E-01 4 .8E-01 
3.OE-01 2.8E-01 

7.2E-01 6 .8E-01 
1;2E+00 1.1E+00 
1.3E+00 1.2E+00 
1.4E+00 1.3E+00 
1.3E+00 1.3E+00 
l . l E + O O  l . l E + O O  
6.9E-01 6 .5E-01 

3,. 9 E - 01  
2 .5E-01 
2 .6E-01 
2 .9E-01 
4 .7E-01  
4 .1E-01 
2 .4E-01 
2.2E-01 
2 .7E-01 
5 .8E-01 p@E .. . @$ 

1 .OE+OO 
l . l E + O O  
l . l E + O O  

... .....\ .... . ..... . .../ .\... ......_ .. 

. ..... ... _..:. , ,.,... s?,::;,.: .,... ::;:: .... ; ......_ 

9 .2E-01 
5 .6E-01  

3 .4E-01 
2 .2E-01 
2 .3E-01 
2 .5E-01 
4.OE-01 
3 .6E-01 
2.1E-01 
1 .9E-01 
2 .4E-01 
5.OE-01 
;$p.ffp@l ..*:. : :. .. 

8 .7E-01 
9 .8E-01 
9.2E-01 
7 .9E-01 
4.8E-01 

.... ..................... ....., . <.:.:. (.,... 5 -  ...,. :: _.... :::,:,.,:: .... : 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1352 1143 1386 1431 2370 2439 

N 
N N W  

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
ENE 

NE 
NNE 

8.5E-02 
5 .7E-02 
5.8E-02 
6.4E-02 
9 .9E-02 
9.3E-02 
5.7E-02 
5.OE-02 
6.OE-02 
1,. 2E - 0 3 ;~~"::'9'p::.@~ ..... ~~~~:.;.:~:.;~:~~~:., ..: ._... : 
2.OE-01 

. . . . ....... . ..... , ..,,,:, ....... .. 

2 . 3 E - 0 1  

1 .9E-01 
1 .2E-01 

2.2E - 0'1 

1 . 1 E - 0 1  
7.5E-02 
7.6E-02 
8.5E-02 
1 .3E-01 
1 .2E-01 
7.5E-02 
6.6E-02 
8.OE-02 
1 .6E-01 

3.OE-01 
2.6E-01 
1 .6E-01 

8.1E-02 
5.5E-02 
5.5E-02 
6.1E-02 
,9.5E-02 
9.OE-02 
5.5E-02 
4.8E-02 
5.8E-02 
1 .1E-01 
1 . 8 E - 0 1  
1 .9E-01 
2 .2E-01 gpyr@$ 

,::::::, .: . ...... L 

... ::A+ .... <,..::z:.:...;::: 
1.8E-01 
1 .2E-01 

. 

7.7E-02 
5.2E-02 
5.2E-02 
5.8E-02 
8.9E-02 
8 .5E-02 
5.2E-02 
4.6E-02 
5.5E-02 
1 . 1 E - 0 1  
1 . 7 E - 0 1  
1 . 8 E - 0 1  
.L.. 2 . 1 E - 0 1  ::::::::.....A. ...I\...... ........ 

1 .7E-01 
1 . 1 E - 0 1  

&,:::@gig@%. 
k.. . 1 ........ , . . . . . . . 

3 .4E-02 
2.4E-02 
2.5E-02 
2.6E-02 
3.9E-02 
3.8E-02 
2.5E-02 
2.2E-02 
2.5E-02 
4 .4E-02 
6 .8E-02 
7.2E-02 
8.3E-02 
8.1E-02 

4.7E-02 

~~~~~ 

: ....... :< ............, ......__.. 

3 .3E-02 
2.4E-02 
2 .4E-02 
2.5E-02 
3.7E-02 
3.7E-02 
2.4E-02 
2 .1E-02 
2 . 4 E - 0 2  
4.2E-  02 
6.5E-02 
6.9E-02 
7.9E-02 
7.7E-02 
~~~-~~~ 6.8E-02 
:.......E. .........._._._..... 
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. INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Radionucl i d e s  and Pathways) 

000557 

SUMMARY 
Page 7 

D is tance  ( m )  

D i  r e c t i  on 2032 1976 2526 2019 1652 864 546 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE 

5.OE-07 
3.3 E - 0.7 
3.3E-07 
3 .7E-07 
5;7E-07 
5 i 6 E - 0 7  
3.4E-07 
2 .9E-07 
3.5E-07 
6 .7E-07 
1.1E-06 
1 .1E-06 
1 .3E-06 
1 .3E-06 
1 .1E-06 
7.1E-07 

5.2E-07 
3.5E-07 
3.5E-07 
3.8E-07 
6.OE-07 
5.9E-07 
3.5E-07 
3.1E-07 
3 .7E-07 
7.1E-07 
1.1E-06 
1.2E-06 
1 ..4E-06 
1.3E-06 
1.2E-06 
7 .5E-07 

3.5E-07 
2.4E-07 
2.4E-07 
2.6E-07 
4.OE-07 
4.OE-07 
2.4E-07 
2.1E-07 
2.5E-07 
4.6E-07 
7.3E-07 
7.8E-07 
9.OE-07 
8.8E-07 
7.7E-07 
4.9E-07 

5.OE-07 
3.4E-07 
3.4E-07 
3.7E-07 
5.8E-07 
5.7E-07 
3.4E-07 
3.OE-07 
3.5E-07 
6.8E-07 
1.1E-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.2E-07 

7.2E-07 
4 .7E-07 
4.8E- 07 
5.3E-07 
8 .4E-07 
8.1E-07 
4.8E-07 
4.2E-07 
5.OE-07 
1.OE-06 
3.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.6E-06 
1.OE-06 

2 .4E-06 
1.5E-06 
1 .6E-06  
1 .8E-06 
2.8E-06 
2.6E- 06 
1.5E-06 
1 .3E-06 
1.7E-06 
3 .5E-06 
5.7E-06 
6.1E-06 
6 .9E-06 
6.5E-06 
5 .6E-06 
3 .4E-06 

6.OE-06 
3.8E-06 
3.9E-06 
4.4E-06 
7.1E-06 
6.2E-06 
3 .6E-06 
3.3E- 06 
4.1E-06 
8 .8E-06 
1.5E-05 
1.6E-05 
1'.7E-05 
1.6E-05 
1.4E-05 
8.5E-06 

D is tance  (rn) 

D i  r e c t i  on 472 485 551 536 5 5 1  597 642 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

. ,  

8.OE-06 
5.1E-06 
5.2E-06 
5.9E-06 
9 .5E-06 
8.3E-06 
4.8E-06 
4 .4E-06 
5.5E-06 
1.2E-05 
2.OE-05 
2.1E-05 
2.3E-05 
2.2E-05 
1..;9 E - 0 5 

', '.l*. 1E-05 

7.5E-06 
4.8E-06 
4.9E-06 
5.6E-06 
8.9E-06 
7.8E.- 06 
4.6E-06 
4.1E-06 
5.2E-06 
1 .1E-05 
1 .9E-05 
2.OE-05 
2.2E-05 
2.. 1E-05 
1 .8E-65 .  
1 .1E-05 

5.9E-06 
3.8E-06 
3.8E-06 
4.4E-06 
7.OE-06 
6.1E:06 
3.6E-06 
3.2E-06 
4.1E-06 
8.7E-06 
1.4E-05 
1.5E-05 
1.7E-05 
1.6E-05 
1.4E-05 
8.3E-06 

6.2E-06 
4.OE-06 
4.1E-06 
4.6E-06 
7.3E-06 
6.5E-06 
3.8E-06 
3.4E-06 
4.3E-06 
9.2E-06 
1.5E-05 
1.6E-05 
1.8E-05 
1 .7E-05 
1 .5E-05 
8.8E-06 

5.9E-06 
3 .8E-06 
3 .8E-06 
4.4E-06 
7.OE-06 
6.1E-06 
3.6E - 0 6  
3.2E-06 
4.1E-06 
8.7E-06 
1 .4E-05 
1 .5E-05 
1 .7E-05 
1 .6E-05 
1 .4E-05 
8.3E-06 

5.OE-06 
3 .2E-06 
3.3E-06 
3 .7E-06 
5 .9E-06 
5.3 E - 0 6 
3 .1E-06 
2 .7E-06 
3 .5E-06 
7 .4E-06 
1 .2E-05 
1 .3E-05  
1 .5E-05 
1 .4E-05 
1 .2E-05 
7 .1E-06 

4.3E-06 
2.8E-06 
2 .8E-06 
3 .2E-06 
5.1E-06 
4.6E-06 
2.7E-06 
2.4E-06 
3.OE-06 
6.3E-06 
1.1E-05 
1.1E-05 
1.3E-05 
1.2E-05 
1 .OE-05 
6 .2E-06 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i r e c t i o n  1352 1143 1386 143 1 2370 2439 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.OE-06 
6.8E-07 
6.9E-07 
7.6E-07 
1.2E-06 
1 .1E-06 
6.7E-07 
5.9E-07 
7 .2E-07 
1.5E-06 
2.4E-06 
2.5E-06 
2.9E-06 
2.8E-06 
2.4E-06 
1.5E-06 

1.4E-06 
9.1E-07 
9.3E-07 
1.OE-06 
1.7E-06 
1.5E-06 
9.OE-07 
7; 9E-07 
9.8E-07 
2.OE-06 
3.3E-06 
3.5E-06 
4.OE-06 
3.8E-06 
3.3E-06 
2.OE-06 

9.9E-07 
6.5E-07 
6.6E-07 
7.3E-07 
1.2E-06 
l . l E - 0 6  
6.5E-07 
5.7E-07 
6.9E-07 
1.4E-06 
2.3E-06 
2.4E-06 
2.8E-06 
2.6E-06 
2.3E-06 
1.4E-06 

9.3E-07 
6.1E-07 
6.2E-07 
6.9E-07 
1; 1E-06 
1.OE-06 
6.1E-07 
5.3E - 0 7 
6.5E-07 
1.3E-06 
2.1E-06 
2.3'E- 06 
2.6E- 06 
2.5E-06 
2.1E-06 
1.3E-06 

3.9E-07 
2.6E-07 
2.6E-07 
2.8E-07 
4.4E-07 
4.4E-07 
2.7E-07 
2.3E-07 
2.7E-07 
5.2E-07 
8.2E-07 
8.7E-07 
1.OE-06 
9.8E-07 
8.6E-07 
5.5E-07 

3.7E-07 
2.5E-07 
2.5E-07 
2.7E-07 
4.2E-07 
4.2E-07 
2.6E-07 
2.2E-07 
2.6E-07 
4.9E-07 
7 .8E-07 .  
8.3E-07 
9.6E-07 
9.3E-07 
8.2E-07 
5.2E-07 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T .  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20. 1998 9:32 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  . OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

2.47E-01 

A t  T h i s  L o c a t i o n :  1286 Mete rs  Eas t  , 

Source Category:  REMEDIATION SITE 
'Source  Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE SWU-O04/FLYASH [G2] 

Da tase t  Name: 97-PILE3-G2 
Da tase t  Date:  Apr 20, 1998 9:25 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr 20, 1998 9:32 am 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The' I n d i v i d u a l  : 1286 Mete rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  3.16E-06 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi va l .en t  

(mrern/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.89E-04 
7.86E-04 
3.21E-02 

6.71E-04 
4.23E-01 

. 1.74E-02 

1.88E+00 

2.47E-01 

SYNOPSIS  
Page 1 
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Apr 20, 1998 9:32 am 

RADIONUCL'IDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 5.2E-04 5.2E-04 
Y 1.00 2.7E-05 2.7E-05 
Y 1 .00 2.OE-05 2.OE-05 
Y 1.00 5.8E-04 5.8E-04 
W 1.00 3 .7E-07 3.7E-07 
W 1.00 1.5E-06 1.5E-06 
Y 1 .00 1.5E-05 1.5E-05 
Y 1 .00 4.6E-05 4.6E-05 
Y 1 .00  2.4E-06 2.4E-06 
Y 1 .00 2.3E-03 2.3E-03 

. .  S Y N O P S I S  
Page 2 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng He i  g h t  : 950 m 



Apr 20, 1998 9:32 am 

SOURCE INFORMATION 

Source Number: 1 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  2.04E+04 

S Y  NOPS I s 
Page 3 

Plume R ise  
, P a s q u i l l  C a t :  A B C D E F G 

Zero: 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetable M i l k  . Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a ’ c t i  on From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 , 0.000 

Food A r r a y s  were n o t  g.enerated f o r  t h i s  run. 
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

2046 2283 2160 2196 3025 2157 2032 2364 1286 2719 
2797 2425 2215 2067 2498 2580 2527 1391 1427 2564 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

. D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:32 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
Ci ty :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source. Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE SWU-O04/FLYASH [ G Z ]  

Da tase t  Name: 97-PILE3-G2 
Da tase t  Date: Apr  20,  1998 9:25 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 

000563 
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ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.89E- 04 
7.86E-04 
3.21 E-02 
1.88E+00 
6.71E-04 
4.23E-01 
1.74E-02 

2.47E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) . 
INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

1.24E-02 
2.35E-01 
1.97E-08 
1.38E-04 
2.47E-01 
1.38E-04 

2.48E- 01  

SUMMARY 
Page 1 
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. Apr  20 ,  1998 9:32 a m  

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

* Selected 
Individual 
(m rem/y 1 

U-234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 

' TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.07E-01 
5.37E - 03 
3.93E- 03 
1.06E-01 
9.79E-06 
1.55E-05 
5.90E- 03 
1.73E-02 
1.32E-03 
2.64E-04 

2 .48E-01 

SUMMARY 
Page 2 

\ 
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CANCER R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

3.  i z E - 0 8  
2.07E-08 ' 

1 .55E-10 
1.75E-09 
3 .06E-06 
1.17E-09 
3.  O ~ E -  09 

3 . 6 1 . ~  - oa 
1.46E-09 
6.77E- 10 

8 .28E-10 

TOTAL 3 .16E-06 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l  e c t e d  I nd i v i  d u a l  
T o t a l  L i f e t i ' m e  

F a t ' a l  Cancer  R i s k  

INGESTION , 

INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

TOTAL 

6.59E-08 
3.09E-06 
4.39E- 13  
3 .18E-09 
3 .16E-06 
3.18E-09 

3 .16E-06 

SUMMARY 
Page 3 
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Apr 20, 1998 9:32 a m  

Nucl i d e  

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
u -235  
U-236' 
U - 238 
RA-226 
RA-228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

1.38E-06 
7.06E - 08 
5.07E- 08 
1.38E-06 
1.34E- 10 
1.62E-10 
1.18E-07 
1.42E-07 
7.45E- 09 
8.68E-09 

TOTAL 3.16E-06 

SUMMARY . 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionucl ides and Pathways) 

Distance (m) 

Di recti on 2046 2283 2160 2196 3025 2157 2032 

N 
NNW 
NW 

WNW 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
NE 

. NNE 

. w .  

3.7E-02 
2.4E-02 
2.4E-02 
2.7E-02 
4.3E-02 
4.2E-02 
2.5E-02 
2.1E-02 
2.5E-02 
5.OE-02 
8.1E-02 
8.7E-02 
1.OE-01 
9.7E-02 
,. 8.5E-02 . .,.,.,.._ . .,. . ...,...,.._ ...,. . . *@-@a; 
. . . . .?::.. . . . . . . . . . . . . . . 

~~~~2 
: , .;:.::.;..:., :;-;.:;. , ~ 

2.OE-02 
2.OE-02 
2.2E-02 
3.5E-02 
3.5E-02 
2.OE-02 
1.8E-02 
2.1E-02 
4.1E-02 
6.7E-02 
7.1E-02 
8.3E-02 
8.OE-02 
7.OE-02 
4.4E-02 

3.3E-02 
2.2E-02 

2.4E-02 
3.9E-02 
3.8E-02 
2.2E-02 
1.9E-02 
2.3E-02 
4.6E-02 
7.4E-02 
7.9E-02 
9.1E-02 
8.8E-02 
7.7E-02 
4.9E-02 

~~~~~~ 

. .. ..:*s ...... :...;.z: ..... : .,... 

3.2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.8E-02 
3.7E-02 
2.2E-02 
1.9E-02 
2.2E-02 
4.4E-02 
7:2E-02 
7.6E-02 
g$gjjF@2 8.9E-02 

7.5E-02 
4.7E-02 

,.&. , .A*< '. ' .._,.......,..... .: _..._ p:.: ._..: , . . 

1.9E-02 
1.2E-02 
1.2E-02 
3.3E-02 
2.1E-02 
2.2E-02 
1.3E-02 
1.1E-02 
1.3E-02 
2.5E-02 
3.9E-02 
4.2E-02 
4.9E-02 

4.2E- 02 
2.7E-02 

........ ..........,. . ..,... ... ..... . .... . 
~*~~~~~~~~ 

,3.4E - 02 
2.2E-02 
2.2E-02 

3.9E-02 
3.8E-02 
2.2E- 02 
1.9E-02 
2.3E-02 
4.6E-02 
7.4E-02 
7.9E-02 
9.2E-02 
8.9E-02 
7.7E-02 
4.9E-02 

@*p@$ -.. . , 
: , . .. A::. :...:.. 2:s.. i.. , 

3.7E-02 
2.4E-02 
2.4E-02 
2.7E-02 
4.3E-02 
4.2E-02 
2.5E- 02 
2.1E-02 
2.6E-02 
5.1E-02 
. 8.2E-02 . . . . . . . . . . . . . . . . . . . . . 

1 .OE-01 
9.9E-02 
8.6E-02 
5.4E-02 

~ ~ * ~ ~ - ~ ~  

Distance (m) 

D i  recti on 2364 1286 - 2719 2797 2425 2215 2067 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

p$p@.# 
j . ..g. . :. >-;.: ;. , ,. 

1.9E-02 
1.9E-02 
2.1E-02 
3.3E- 02 
3.3E-02 
1.9E-02 
1.7E-02 
2.OE-02 
3.9E-02 
6.3E-02 
6.7E-02 
7.8E-02 
7.5E-02 
6.6E-02 
4.2E-02 

8.7E-02 
5.6E-02 
5.7E-02 
6.4E-02 
1.OE-01 
9.6E-02 
5.6E-02 
4.9E-02 
6.OE-02 
1.2E-01 
2.OE-01 
. 2.2E-01 . . . . . . . . . . . . . . . . . . . . . 
.$3$@%&$ 

2.4E-01 
2.OE-01 
1.3E-01 

....*.... .. ..... .. . . . . .. 

2.2E-02 
M E - 0 2 .  
1.5E-02 
1.6E-02 
2.6E-02 
2.6E-02 
1.5E-02 
1.3E-02 
1.6E-02 
3.OE-02 
4.8E-02 
5.2E-02' 
. 6.OE-02 . . . . . . . . . . . . . . . . . . . . . :pf$;Ez:@z 
i ..... +:;. :..: ...... ::,.: ....... . 
5.1E-02 
3.3E-02 

. . . . . . . . . . . . . . . . . . . . . . 

2.1E-02 
1.4E-02 
1.4E-02 
1.5E-02 
2.5E-02 
2.5E-02 
1.5E-02 
1.2E-02 
1.5E-02 
2.9E-02 
4.6E-02 
4.9E-02 
5.7E-02 .... ........,.... . ......,.... ... ......,.... 

' ~ ~ ~ ~ f j ~ ~ ~  
4.9E-02 
3.1E-02 

. . . . . . . . . . . . . . . . . . . . . . @yE@z.; 
1.8E-02 
1.8E-02 
2.OE-02 
3.2E-02 
3.1E-02 
I. 8E-02 
1.6E-02 
1.9E-02 
3.7E-02 
6. OE- 02 
6.4E- 02 
7.4E-02 
7.2E-02 
6.3E-02 
4.OE-02 

.:,~,. -. ' .. .'. ...... ...... .... . n.......... 3.2E-02 
2.1E-02 
2.1E-02 . . . . . . . . . . . . . . . . . . . . . @qF""'@% :.d ..-,. , : 

3.7E-02 
3.7E-02 
2.1E-02 
1.8E-02 
2.2E-02 
4.4E-02 
7.OE-02 
7.5E-02 
8.7E-02 
8.5E-02 
7.4E- 02 
4.7E-02 

, . .,:*., ..: ..... :::::, , ... _.,. 

. . 3.6E-02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:p;gp+:@j . .i.:.. 

2.4E-02 
2.6E-02 
4.2E-02 
.4.1E-02 
2.4E-02 
2.1E-02 
2.5E-02 
4.9E-02 
8.OE-02 
'8.5E-02 
9.9E-02 
9.6E-02 
8.3E-02 
5.2E-02 

. .  . . . . . . . . . . . . . . . . , . . , 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  2498 2580 2527 1391 1427 2564 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

NE 
NNE 

liiii';;;;;;I''''''''''''''''''''''"' 2.6E-02 

1'. 7E-02 
:. . . . .:*;:g$3@2 . . . . . . . . . , 

1.9E-02 
3.OE-02 
3 .OE-02 
1.8E-02 
1.5E-02 
1.8E-02 
3.5E-02 
5.7E-02 
6 .OE-02 
7.OE-02 
6.8E-02 
6. OE - 0 2  
3.8E-02 

2.5E-02 
t.:.. ..... .._ ". :,:I..:: 

1.6E- 0 2  
1.8E-02 
2.8E-02 
2.8E-02 
1.7E-02 
1.4E-02 
1.7E-02 
3.3E-02 
5.3E-02 
5.7E-02 
6 .6E-02 
6 .4E-02 
5.6E-02 
3 .6E-02 

..... ....... i..... ......................... 
! @ $ @ ~ ~ @ ~  
:. 

2 .5E-02 
'_. ..~:i~:,.:~.:.~.,:.~:: 

1.7E-02 
1.8E-02 
2.9E-02 
2.9E-02 
1.7E-02 
1.5E-02 
1.8E-02 
3.4E-02 
5.5E-02 
5.9E-02 
6.9E-02 
6.7E-02 
5.8E-02 
3.7E-02 

~~~~~ 

7 .5E-02 
4.9E-02 
4.9E-02 
@qjF@#, 5. 5E.- 02 

,:,,, ..? .. ,, . V.S. 

8.3E-02 
4.9E-02 
4.2E-02 
5.2E-02 
l . l E - 0 1  
1 .7E-01  
1 .9E-01 
2 .1E-01 
2.OE-01 
1 .8E-01 
1 .1E-01 

. . . . . . . . . . . . ..:.:+.. ::. . . 

7 .2E-02 
4 .6E-02 
4.7E-02 
5.2E-02 @+&.e:::"Q2i 
. . . . :& . . . . .,.. i,. yi-2, , .:. , ,_ 

8.OE-02 
4.6E-02 
4.OE-02 
4.9E-02 
1.OE-01 
1 .7E-01 
1 .8E-01 
2.OE-01 
1.9E-01, 
1 .7E-01  
1.OE-01 

.. . . . .,..... .,.._............ .(... .,. 

2 .5E-02 
1 .6E-02 
1 .6E-02 
1.8E-02 
2.9E-02 
2.9E-02 
1 .7E-02 
1 .4E-02 
1.7E-02 
3.4E-02 
5.4E-02 
5.7E-02 
6 .7E-02 
6 .5E-02 
5.7E-02 ~ ~ ~ - ~ g  
.ii_ .a. ......... . . . . . . . ... , . 

. .. 
' . 4  $ 3  ., 

4 .  ,j' 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  2046 2283 2160 2196 3025 . 2157 2032 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

4.6E-07 
3.OE-07 
3.OE-07 
3 .3E-07 
5.4E-07 
5.3E-07 
3.OE-07 
2.6E-07 
3 .2E-07 
6.3E-07 
1.OE-06 
1.1E-06 
1.. 3 E - 06 
1.2E-06 
1 .1E-06 
6 .7E-07 

3.8E-07 
2.5E-07 
2.5E-07 
2 .7E-07 
4.4E-07 
4.4E-07 
2.5E-07 
2.2E-07 
2.6E-07 
5.2E-07 
8.5E-07 
9.OE-07 
1 .OE-06 
I.OE-06 
8.9E-07 
5.6E-07 

4 .2E-07 
2.7E-07 
2.7E-07 
3.OE-07 
4.9E-07 
4.8E-07 
2.8E-07 
2.4E-07 
2.9E-07 
5.8E-07 
9.4E-07 
1.OE-06 
1.2E-06 
l . l E - 0 6  
9 .8E-07 
6.1E-07 

4.1E-07' 
2 .6E-07 
2.7E-07 
2.9E-07 
4.7E-07 
4.7E-07 
.2.7E-07 
2.3E-07 
2.8E-07 
5.6E-07 
9.1E-07 
9.7E-07 
1.1E-06 
1.1E-06 
9.5E-07 
5.9E-07 

2.3E-07 
1.5E-07 
1.5E-07 
1.6E-07 
2.6E-07 
2.7E-07 
1.5E-07 
1.3E-07 
1.6E-07 
3.1E-07 
5.OE-07 
5.3E-07 
6.2E-07 
6.1E-07 
5.3E- 07. 
3.4E-07 

4 .2E-07 
2 .7E-07 
2 .7E-07 
3.OE-07 
4.9E-07 
4 :8 E - 0 7 
2 .8E-07 
2 .4E-07 
2.9E-07 
5 .8E-07 
9 .4E-07 
1.OE-06 
1.2E-06 
1.1E-06 
9.8E-07 
6 ; l E - 0 7  

4 .7E-07  
3.OE-07 
3.OE-07 
3 .3E-07 
5 .4E-07 
5 .3E-07 
3 .1E-07 
2 .6E-07 
3 .2E-07 
6 .4E-07 
1.OE-06 
1 ., 1 E - 06 
1 .3E-06 
1 .3E-06 
1.1E-06 
6 .8E-07 

D i s t a n c e  ( m )  

D i r e c t i o n  2364 1286 2719 2797 2425 2215 2067 

N 
NNW 

NW 
WNW 

W 
wsw 
sw 

ssw 
S 

SSE 
SE 

ES E 

3.6E-07 
2 .3E-07 
2 .3E-07 
2 .6E-07 
4.1E-07 
4.l.E-07 
2 .4E-07 
2.OE-07 
2.4E-07 
4.9E-07 
7.9E-07 
a. ~ ~ - 0 7  

E 9 .8E-07 
ENE 9 :5E-07 

,. NE : '.78:3E-07 
'NN E 5.2E-07 

1.1E-06 
7.1E-07 
7.2E-07 
8.1E-07 
1.3E-06 
1 .2E-06 
7.1E-07 
6.2E-07 
7.6E-07 
1.6E-06 
2.6E-06 
2.8E-06 
3.2E-06 
3.OE-O$ 
2.6E-06 . 

1.6E-06 

2.8E-07 
1.8E-07 
1.8E-07 
2.OE-07 
3.2E-07 
3.2E-07 
1 .9E-07 
1.6E-07 
1.9E-07 
3.8E-07 
6.1E-07 
6.5E-07 
7.6E-07 
7.4E-07 
6.5E-07 
4.1E-07 

2.6E-07 
1.7E-07 
I .  7E-07 

3.1E-07 
3.1E-07 
1.8E-07 
1.5E-07 
1.8E-07 
3.6E-07 
5.8E-07 
6.2E-07 
7.2E-07 
7.OE-07 
6.1E-07 
3.9E-07 

1.9E- 07 

3 .4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
4.OE-07 
3.9E-07 
2.3E-07 
1.9E-07 
2.3E-07 
4.7E-07 
7.6E-07 
8.1E-07 
9.4E-07 . 
9 .1E-07 
7.9E-07 
5.OE-07 

4.OE-07 
2.6E-07 
2 .6E-07 
2.9E-07 
4.7E-07 
4.6E-07 
2.7E-07 
2.3E-07 
2.7E-07 
5.5E-07 
8.9E-07 
9.5E-07 
1.1E-06 
1.1E-06 
9.4E-07 
5.9E-07 

4 .5E-07 
2 .9E-07 
3.OE-07 
3 .2E-07 
5.3E-07 
5 .2E-07 
3.OE-07 
2.6E-07 
3.1E-07 
6.2.E- 07  
1 .OE-06 
1 .1E-06 
1.3E-06 
1 .2E-06 
-1.1E-06 
6 .6E-07 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  2498 2580 2527 1391  1427 2564 

N 
NNW 

NW 
W N W  

W 
w s w  

ssw 
S 

SSE 
SE 

ES E 
E 

ENE 
N E  

NNE 

S W  

3 .2E-07 3.1E-07 
2.1E-07 2.OE-07 
2.1E-07 2.OE-07 
2 .3E-07 2.2ET07 
3 .8E-07 3 .5E-07 
3;7E-07 3.5E-07 
2.2E-07 2.OE-07 
1.8E-07 1 .7E-07 
2.2E-07 2.1E-07 
4.4E-07 4.2E-07 
7.2E-07 6.7E-07 
7.6E-07 7.2E-07 
8.9E-07 8.4E-07 
8.6E-07 8.1E-07 
7 .5E-07 7.1E-07 
4.7E-07 4.5E-07 

3.2E-07 
2.1E-07 
2.1E-07 
2.3E-07 
3.7E-07 
3.7E-07 
2.1E-07 
1.8E-07 
2.2E-07 
4.3E-07 
7.OE-07 
7.5E-07 
8.7E-07 
8.5E-07 
7.4E-07 
4.6E-07 

9.5E-07 
6.1E-07 
6.2E-07 
6.9E-07 
1 ; l E - 0 6  
1 . 1 E -  06 
6.1E-07 
5.3E-07 
6.5E-07 
1.4E-06 
2.2E-06 
2.4E-06 
2.7E-06 
2.6E-06 
2.2E-06 
1.4E-06 

9.1E-07 
5.8E-07 
5 .9E-07 
6 .6E-07 
1.1E-06 
1 .OE-06 
5.8E-07 
5.1E-07 
6.2E-07 
1.3E-06 
2.1E-06 
2.2E-06 
2.6E-06 
2.5E-06 
2.1E-06 
1.3E-Q6 

3 .  I E - 0 7  
2.OE-07 
2.OE-07 
2 .2E-07 
3.6E-07 
3 .6E-07 
2.1E-07 
1 .8E-07 
2.1E-07 
4.2E-07 
6.8E-07 
7.3E-07 
8.5E-07 . 
8.2E-07 
7.2E-07 
4.5E-07 


